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RECORD COF DECI SI ON
HH BURN PI T SUPERFUND SI TE

PART | - DECLARATI ON
I.  SITE NAME AND LOCATI ON

HH Burn Pit Superfund Sitel
Hanover County, Virginia

Il1.  STATEMENT CF BASI S AND PURPCSE

This Record of Decision (ROD) presents the final renmedial action selected for the HH Burn Pit Superfund
Site, located in Hanover County, Virginia (Site). This renmedial action was chosen in accordance with the
Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act of 1980, as anended (CERCLA), 42 U. S C
88 9601 et seq., and the National G| and Hazardous Substances Pol | ution Contingency Plan (NCP), 40 C F.R
Part 300. This decision docunent explains the factual and | egal basis for selecting the renedial action and
is based on the Admi nistrative Record for this Site. An index of docunents included in the Adm nistrative
Record nmay be found at Appendi x A of the ROD.

The Virginia Department of Environmental Quality (VDEQ has commented on the sel ected renedy and the
State's comrents have been incorporated to the extend possible.

I11. ASSESSMENT OF THE SI TE

Pursuant to duly del egated authority, | hereby determ ne, pursuant to Section 106 of CERCLA, 42 U S. C §
9606, that actual or threatened rel eases of hazardous substances fromthis Site, as discussed in Section V
(Summary of Site Risks) of this ROD, if not addressed by inplenenting the remedial action selected in this
ROD, may present an immnent and substantial endangernment to public health, welfare, or the environment.

I'V. DESCRI PTI ON CF THE SELECTED REMEDY

The Environnental Protection Agency (EPA), in consultation with VDEQ has selected the follow ng
remedial action for the HH Burn Pit Superfund Site. This renedy addresses contanmi nated soil, sedinment,
surface water, and ground water at the Site. The selected renedy is conprised of the follow ng major
conponent s:

1 The Site has been identified using different names in many of the documents in the Administrative
Record and on the National Priorities List. This Record of Decision will refer to the Site as the
"HH Burn Pit Superfund Site."

1 Excavation of contam nated soil in tne unsaturated zone
above the water table (i.e., above the depth of four to
six feet) where soil cleanup levels in Table 12 of the
ROD are exceeded;

Excavati on of contam nated sedi ments fromthe drai nage
ways downgradi ent of the berned di sposal area where
contam nant concentrations exceed the sedinent cleanup
levels listed in Table 12 of the ROD

Di sposal of contaninated soils and sedinents that do
not exhi bit hazardous characteristics in a |andfill
permtted in accordance with the Resource Conservation
and Recovery Act (RCRA) Subtitle D requirenents;

Treat ment and di sposal of contaninated soils and
sedi ments that exhi bit hazardous characteristics at a
RCRA-pernmitted Subtitle Cfacility;

Di sposal of soils found to contain polychlorinated
bi phenyl s (PCBs) above 50 ng/ kg at a Toxi c Substances
Control Act (TSCA) landfill;



1 Extraction of contam nated ground water containing
Site-rel ated contam nants above the ground water
cleanup levels listed in Table 12 of the ROD

Treat ment of contam nated ground water by precipitation
and sedi mentation to renove netals and by Utra Violet
(W) oxidation to destroy organics;

At the option of responsible parties who may inpl enent
this renmedial action, and only if treatability studies
perforned during remedi al design denonstrate to EPA
that the technol ogies are effective, air sparging and
soi |l vapor extraction nmay be inplenented to accel erate
the renoval of contamination fromsaturated soils and
ground wat er

I mpl erentation of a nonitoring programto verify
performance of the ground water treatnent system and
detect any inpacts to the tributary, surroundi ng
wet | ands, and the nearest residences downgradi ent of
the Site.

V. STATUTORY DETERM NATI ONS

The sel ected remedy is protective of human health and the environnment, conplies with Federal and State
requirenents that are legally applicable or relevant and appropriate to the renedial action, and is
cost-effective. The renedy utilizes permanent solutions and alternative treatnent technol ogies to the
maxi mum extent practicable, and, in the case of ground water, satisfies the statutory preference for renedies
that enploy treatnent that reduces toxicity, nobility, or volume as a principal elenent.

Because this renmedy will result in hazardous substances remai ning onsite above heal th-based | evels, a
review will be conducted within five years after initiation of the renmedial action to ensure that the remedy
continues to provide adequate protection of human heal th and the environnent.

Thomas C. Vol taggi o Dat e
Director

Hazar dous Waste Managenent Division
Region |11

Envi ronnent al Protection Agency



RECORD COF DECI SI ON
HH BURN PI T SUPERFUND SI TE

PART Il - DECI SI ON SUMVARY
I. SI TE NAME, LOCATI ON, AND DESCRI PTI ON

The HH Burn Pit Site is located in Hanover County, Virginia, approximately 12 miles northwest of the
Cty of Richnmond on Staples M1l Road (Route 33) and 0.5 mile south of the small comunity of Farrington
Virginia (See Figure 1).

The Site is defined as all areas found presently, or in the future, that are inpacted by contam nation
that resulted from hazardous waste di sposal operations previously conducted at this
location. The Site currently includes: 1) contam nated soil in a circular clearing approxinately one acre
in size, hereafter referred to as "the disposal area"; 2) areas of contaninated soil beyond the di sposa
area; 3) contaminated portions of an unnamed intermttent streamthat originates in the disposal area and
flows westward approxi mately 2,800 feet to the Black Haw Branch; and 3) the area of the contam nated ground
wat er pl une.

The Site is located on a 73.5-acre parcel of land currently owned by T. Frank Flippo and Sons, a
Virginia limted partnership formed on July 15, 1985.

Solvents fromprinting press cleaning operations, printing ink residues, and other materials were burned
intwo pits, designated as the "Wst" and "Northeast"” Burn Pits, located in the disposal area. The disposa
area is approxinmately 260 feet in dianmeter and is surrounded by a raised bermof native soi
approximately two to four feet high. The bermwas created when the di sposal area was cleared. Presently, a
band of trees extend 20 to 50 feet beyond the disposal area and along the path of the intermttent stream
(See Figure 2).

The rest of the 73.5-acre property was clearcut in 1990 as part of M. Flippo' s |unber business, and
only | ow brush and young trees renain. No structures exist on the property.

Access to the Siteis limted to a dirt road, which is approximately 1,200 feet | ong and perpendi cul ar
to the west side of Route 33. A locked cable located at the approxi nate hal f-way
point of the road restricts vehicular access. No barriers exist that would restrict pedestrain access

<I M5 SRC 0395196A>
<| M5 SRC 0395196B>

I'l.  SITE H STCRY AND ENFORCEMENT ACTI VI TI ES

The Site property was purchased in 1950 by M. Howze Haskell. From approximately 1960 to 1976, the Site
was owned and operated by the Haskell Chem cal Conpany, Inc., which nanufactured chemcals at an off-site
plant for distribution to several conpanies in the R chnond area

From 1960 to 1976, the Site was used to burn solvents fromprinting press cleaning operations, printing
ink residues, and other naterials collected by the Haskell Chenical Conpany and otherw se brought to the Site
for disposal. Mich of the waste was brought in 55-gallon drums and stored on-site in one of two najor
collection areas. For disposal, wastes were enptied into one of two pits and burned. The burn pits are no
| onger visible since the disposal area has been graded

Al t hough operations ceased in 1976, the Site becane part of M. Haskell's newly forned hol di ng conpany,
HH I ncorporated (HH), in 1977. In June 1981, HH submitted the Notification of Hazardous Waste Site (Form
8900-1) to the EPA, as required by CERCLA. The property was conveyed to the present owners, T.
Frank Flippo and Sons, a Virginia linmted partnership, in July 1985.

The Virginia Department of Health, Division of Solid and Hazardous Waste (VA DSHW, the agency
responsi bl e for hazardous waste regulation prior to the establishment of the Virginia Departnent of Waste
Managenent (VDWW , initially nmanaged investigation activities at the Site. Six residential wells were
sanpl ed i n Novenber and Decenber 1981 to deternine if there was evidence of migrating contam nation. The VA
DSHW det erm ned that the | evel of organic and inorganic contanminants in the residential wells did not exceed
background | evels. |n Decenber 1981, VA DSHW approved a cleanup plan for the Site prepared by
HH, which, if inplenented, would renove the sources of contam nation



In May 1982, approxinmately 1,000 enpty drunms stored in the two collection areas were reportedly crushed
on Site and transported to a hazardous waste disposal facility under the supervision of the VA DSHW Stai ned
soil, including the soil that lined the burn pit, was also reportedly renoved fromthe
site at the sane tine. A soil erosion and sedinent control programwas initiated. The plan included grading
and stabilizing soils, interception and contai nment of run-off, and reseeding and planting. On August 2
1982, two nonitoring wells, one upgradient and the other downgradient, were installed at the Site under the
direction of the Virginia State Water Control Board. Based on the analytical results of water sanples taken
fromthese wells in Cctober 1982, no concl usive evidence of groundwater contam nation was found

In response to comunity concerns, a general health survey was conducted by the Virgi nia Departnent of
Health in May 1983. Thirty-five househol ds were surveyed, represented 143 individuals. Based on the survey,
no concl usi ve evidence linking health problems to Site contanination was found

EPA conducted a non-sanpling prelimnary assessnent of the Site on March 16, 1983. On March 27, 1984,
EPA perforned a Site Inspection (SI) that included sanpling of groundwater, sedinments, |eachate, and runoff
water. Analytical results of these sanples reveal ed the presence of polychlorinated bi phenyls (PCBs),
organi cs (such as benzene, xylene, toluene, and naphthal ene), and inorganics (berylliumand cobalt) in a
downgr adi ent nonitoring well. These results, conbined with the know edge that waste burning had occurred at
the Site, raised concerns that dioxin mght be present at the Site (the burning of PCBs is known to create
di oxi n conpounds). The S| report was published in Cctober 1985

On Decenber 3, 1985, EPA performed a dioxin screening at the Site that involved sanpling soil and
sedinent for dioxin within the bermed di sposal area and on the outer perimeter of the disposal area to the
north, southwest, and west. Results of the anal yses showed the presence of dioxin and di benzofuran isoners.
On Cctober 9, 1986, EPA perforned a nore extensive sanpling study that involved the collection of 19 field
sanples for dioxin. Results of the dioxin analysis showed trace levels of dioxin in three of the 19 sanples.
EPA determned that these levels were sufficiently low so as not to warrant any further dioxin sanpling at
the Site.

The presence of other contam nants including volatile organic conmpounds (VCOCs), metals, and PCBs did,
however, provide reason for inmmedi ate concern at that tine.

The anal ytical data collected were used to evaluate the relative hazards posed by the Site using EPA' s
Hazard Ranki ng System (HRS). EPA uses the HRS to calculate a score for hazardous waste sites based upon the
presence of potential and observed hazards. |If the final HRS score exceeds 28.5, the Site
may be placed on the National Priorities List (NPL), making it eligible to receive Superfund nonies for
remedi al cleanup. The Site scored 33.71 using the HRS, was proposed for inclusion on NPL in January 1987
and finalized in March 1989.

In 1988, EPA commenced a Renedial Investigation and Feasibility Study (R/FS) to ascertain the nature
and extent of contamination at the Site and to evaluate renedial action alternatives. Initial sanpling was
perforned from Novenber 1988 through March 1989. The Phase | analytical results showed a higher |evel of
contam nation at the Site than expected, and a potential for further mgration. Contam nation beyond the
burn pits and the areas where drummed waste was handled (i.e., the disposal area) consisted of VOCs, PCBs,
pesticides, and inorganics (lead, zinc, cadm um copper, and nmercury). Ten residential drinking water wells
were tested; however, no contamination of drinking water believed to be attributable to
the Site was found. Phase Il of the RI/FS began in the spring of 1992 and was conpleted in June 1992

111, HGHLI GATS OF COVWUNI TY PARTI Cl PATI ON

The docurents whi ch EPA used to devel op, evaluate, and select a renedial alternative for the Site have
been nmintai ned at the Panunkey Public Library, Ashland Branch (Reference Section), 102 South Railroad
Avenue, Ashland, VA 23005 and at the EPA Region 3, Philadel phia office

The RI/FS and Proposed Plan for the HH Burn Pit Site were released to the public on Decenber 21, 1993.
The notice of availability for these two documents was published in the Ashland Heral d Progress on Decenber
16, 1993 and in the R chnond Ti mes D spatch on Decenber 20, 1993. A remi nder notice appeared in the Ashland
Heral d Progress on Decenber 30, 1993. A public coment period was held from Decenber 21, 1993 to January 19,
1994. By request, the public comrent period was extended until February 18, 1994.

In addition, a public neeting was held during the public comment period on January 11, 1994. At this
neeting, representatives from EPA and VDEQ answered questions about the Site and the renedial alternatives
under consideration. Approximately 65 people, including residents fromthe inpacted area, |ocal governnent



officials, and news nedi a persons, attended the neeting.

The initial Proposed Plan contenpl ated di sposal of contam nated soils and sedinents fromthe Site at a
landfill regul ated under Subtitle D of RCRA. In response to concerns raised during the comment period, EPA
revisited the issue and proposed that Site wastes be considered "listed hazardous wastes" under RCRA and
that, accordingly, such wastes be disposed of at a landfill regulated under Subtitle C of RCRA after such
wastes were treated to the extent necessary to neet RCRA Land Ban Restrictions.

These treatnent requirenents and di sposal restrictions associated with nanagerment of RCRA |isted
hazar dous wastes significantly increased EPA's cost estinates for several of the renedial alternatives
detailed in the initial Proposed Plan. EPA accordingly issued a Revised Proposed Renedial Action Plan on
Decenber 22, 1994, and held a public neeting to explain changes nade to the initial Proposed Plan. Notices
of the availability of the Revised Proposed Remedial Action Plan and of the schedul ed public nmeeting were
published in the Ashland Heral d Progress on Decenber 22, 1994 and Decenber 29, 1994, respectively. A public
comrent period on the Revised Proposed Renedial Action Plan was scheduled to run from Decenber 23, 1994
t hrough January 23, 1995. Upon request, this second comment period was extended through February 22, 1995. A
noti ce announci ng this extension appeared in the Ashland Heral d Progress on January 26, 1995.

A response to the comments received during the public coment periods is included in the Responsiveness
Summary found at Part Il of this Record of Decision.

V. SCOPE AND ROLE OF THE RESPONSE ACTI ON

The renedi al action selected in this Record of Decision is intended to renediate contam nation in soils,
ground water, sedinments, and surface water inpacted fromthe rel ease of hazardous substances fromthe Site.
EPA does not contenplate further renedial action for the Site if the cleanup requirenents
announced herein are achieved.

V. SUMVARY OF SI TE CHARACTERI STI CS
A. General

The HH Burn Pit site is located in a rural area of Hanover County. The popul ati on of Hanover County,
based on the 1990 census, is 63,306 persons. Wth an area of 473 square niles, the popul ation density is 134
peopl e per square mle. Approximately 46% of the population is urban, and 54%is rural. In 1981, 89%
of Hanover County was agricultural, forested, or undevel oped. According to recent traffic zone maps provided
to EPA by the senior county planner, the popul ation density of the area bordered by U S. Route 33, State
Rout e 623, and the Chickahominy River is 55.7 persons per square nile. Using this figure, EPA
estimates the nunber of people currently living within a one-nile radius of the Site to be 175. Since the
1950' s Hanover County's growth has been largely attributed to urban mgration fromR chnond, Virginia. In
1991, Hanover County estimated that two-thirds of its enployed residents commuted to the R chnond, Virginia
area for work.

The | and surrounding the Site is prinmarily woodl ands and farmfields, but an increasing nunber of
residential homes are being built. Public roads exist within one nile of the Site in every direction. As of
the early 1980s, devel oped |and in Hanover County included residential (8% of the devel oped I and
within the county), commercial (0.4%, industrial (0.6%, and public (2% . Mst of the urban devel opment has
occurred al ong the maj or highways, which include Interstate 95, Interstate 295, and U S. Route 1.

B. Surface Hydrol ogy

The Site and surrounding areas are characterized by a gently sloping, relatively flat terrain drained by
intermttent streams. The berned disposal area drains into an intermttent streamthat flows westerly to the
Bl ack Haw Branch and eventually to the Chi ckahoniny River (See Figure 3). Precipitation slowy
infiltrates into the saprolite and saprolite-derived soils at the Site to the depth of the shall ow water
table. North and east of the Site, where elevations are the highest, the water table is four to six feet
bel ow the ground surface. West of the site along the intermttent streamdown to its confluence with the
Bl ack Haw Branch, the water table is | ess than one foot bel ow the ground surface. Site contam nants have
been transported along the intermttent streamduring rain events. Four |ogging roads cross the intermttent
stream The | oggi ng road nearest the bernmed area has served to slow the flow of surface water fromthe
di sposal area and has deflected the flowin a north/south direction along the | oggi ng road.

C. Ceol ogy



The HH Burn Pit Site lies within the Piednont Pl ateau Physi ographi c Province approximately five nmiles
west of the fall line, which distinguishes the Piednont Plateau fromthe Atlantic Coastal Plain. The
Pi ednont Pl ateau Province has mature rolling topography that consists of gently sloping ridges with very
steep sl opes along drai nage ways. This province's geology is characterized by a thick mantle of saprolite,
which is a clayrich unconsolidated material overlying fractured crystalline and metanorphic bedrock. The
surface elevation at the Site ranges from290 to 300 feet above mean sea level with the |and surface
relatively flat to gently sloping to the west.

The Site is directly underlain by saprolite which is derived fromin-situ weathering of the underlying
crystalline bedrock, which at this Site is the Petersburg granite. The overburden, which is unconsolidated
material that overlies bedrock, consists of soils derived fromthe saprolite and ranges in thickness from 63
to about 71 feet at the Site. Absent at the Site, but mapped as occurring in close proximty to it, a 20
foot or less thick Tertiary age gravel conposes the uppernost portion of the
overburden. The grain size of the saprolite ranges fromfine to coarse with a general upward fining
sequence. The Upper Pal eozoic age Petersburg granite is the bedrock underlying the Site.

D. Hydr ogeol ogy

The overburden (i.e., saprolite) aquifer is about 60 feet in saturated thickness at the Site and
imedi ately overlies the Petersburg bedrock aquifer. Wile saturated soils were encountered at two to five
feet bel ow the ground surface, ground water flow into a borehol e was encountered at roughly 12 feet
bel ow ground surface. This appears to be a result of the clay-rich soils which are present to this
approxi mate depth within the bermed di sposal area. The average hydraulic conductivity of the overburden
aqui fer was estimated fromslug testing results at 0.00068 feet/mnute and the estinmated gradi ent of the
water table is approximately 1.4 percent (i.e., 1.4 feet per 100 feet) toward the west. An average |inear
velocity was estimated at 20 feet/year using the preceding information and assum ng an average effective
porosity of 25 percent. The general ground water flow direction in the overburden aquifer is toward the west
and appears to nimc surface topography. The overburden aquifer is recharged through percol ation of rain.
There are residential wells that obtain water fromthe overburden aquifer in the Site vicinity at reported
total depths ranging from20 to 50 feet.

<I M5 SRC 0395196C>

The bedrock aquifer underlying the Site is the Petersbhurg granite aquifer. Gound water occurs within
secondary porosity features, such as fractures, in the Petersburg granite. Four bedrock nonitoring wells
were installed during the RI/FS to evaluate the extent of ground water contami nation. Three of the
bedrock nonitoring wells were constructed in the shallow portion of the Petersburg aquifer and one nonitoring
wel |l was constructed in the deeper portion. Gound water novenent will depend on the orientation and
interconnection of fractures. Wile the ground water flow direction is nost likely controlled by fractures,
the general direction for ground water flow in the bedrock aquifer is to the west-northwest with an esti mated
gradient of 2.4 percent. At the Site, the bedrock aquifer is nost |ikely recharged by the overburden aquifer.
The estinmated average hydraulic conductivity for the Petersburg aquifer is about 0.00065 feet/ m nute.
Resi dential wells which produce water fromthe Petersburg aquifer
inthe Site vicinity generally have a total depth of 300 feet or nore.

E. Wetl ands

Wetlands in the vicinity of the Site are primarily palustrine systens that have: 1) a dom nance of
vegetation that requires high noisture, 2) high noisture soils, and 3) a water table that inundates the
ground surface for sonme portion of the growing season. One of the three characteristics may be absent
in a disturbed system

Three types of palustrine systems in the vicinity of the Site are forested, scrub-shrub, and emergent
(See Figure 4). Wthin the Piednont province, these wetlands will generally occur along water courses. The
forested wetlands in the area consist of vegetation simlar to the adjacent upland forests. The shrub-scrub
and energent wetlands in the vicinity of the Site result primarily fromdisturbance to forested wetl ands.
Characteristic species in the scrub-shrub wetlands include viburnunms and arrowwods, greenbriers, and
bl ackberries, in addition to the shrub species typical of the forested wetlands. The enmergent wetlands are
dom nated by grasses and sedges interm xed with flowering herbaceous pl ants.

<I M5 SRC 0395196D>

The wetl and habitats are interm xed with upland habitats. Wldlife usage of this area will tend to be
simlar to that in adjacent upland areas. Wtland areas tend to be | ess disturbed and nmay provi ded



addi tional security for breedi ng ani nal s. Anphi bi an popul ations will be nore represented in the wetl ands
al so.

F. Extent of Contam nation

The primary objective of the Rl was to characterize the nature and extent of hazardous substances
present at the HH Burn Pit Site. As part of this effort, the Rl identified and evaluated potential
mgration routes for contam nants and exposure pathways for human and ecol ogi cal receptors.

1. Surface Soi

Al surface soil sanples collected in the berned di sposal area contained relatively high concentrations
of PCBs (Aroclor 1248 and Arocl or 1260) and phthal ates (See Figure 5). Various VOCs such as trichl oroet hene,
t ol uene, and nethyl ene chloride, were also detected at low |levels in surface soil sanples collected in the
bermed di sposal area. Surface soil sanples collected north (SS-10) and west (SS-9) of the disposal area had
el evated levels of PCBs as well as several other organic contami nants. Surface soil sanples collected south
of the disposal area (SS-8, SS-11, and SS12) were generally free of
organi c contam nation (low |l evels of pesticides were detected in (SS-12).

Surface soil sanples contained elevated | evels of six netals (See Figure 6). Mst wi despread were | ead
(Pb) and zinc (Zn), which were detected at nmaxi mum concentrati ons of 835 ng/kg and 3,190 ng/ kg, respectively.
Anti mony (Sb), chromium (Cr), copper (Cu), and selenium (se) were detected at |evels above the upper 90th
percentile of the common ranges found in eastern U.S. soils and, therefore, were considered to be of concern

2. Subsurface Soi

The |l ocations of the soil borings for Phase | and Il of the investigation are shown on Figure 7
El evated |l evel s of volatile and sem -vol atile organi ¢ conpounds were detected with the hi ghest concentrations
in or near the formed burn pit areas.

<I M5 SRC 0395196E>
<I M5 SRC 0395196F>
<I M5 SRC 0395196G>

Maxi mum concentrations detected, and the | ocations where these concentrations were found, are presented in
Table 1 for VOCs and Table 2 for sem-volatiles. Total concentrations of VOC, seni-volatile, PCB, and
pesticide contam nants found in each boring at various depths are presented in Table 3

PCBs were detected in subsurface soils at levels ranging up to 72,000 ug/kg. The highest concentrations
were found primarily in the vicinity of the forner burn pits. Significant PCB
concentrations were found prinmarily in subsurface soil above the depth of six feet.

A variety of pesticides were found at low levels in all borings at various depths. Mbst pesticides
detected were found at depths of |ess than six feet.



Key:

Table | - Maxi mum Detected VOCs in Subsurface Soil

Maxi mum

Concentration Bori ng
Cont ani nant (ug/ kg) Nunber
Acet one 9, 300J BH 13
1, 1- D chl or oet hane 32 BH 13
Chl orof orm 87 BH 13
1, 2- D chl or oet hane 1, 600J BH 12
2- But anone 760, 000L W5
Tri chl or oet hene 48 BH 13
1,1, 2-Tri chl or oet hane 26, 000 W6
Benzene 22 BH 13
4- Met hyl - 2- pent anone 34, 000J W5
Tet r achl or oet hene 6, 600J BH 8
Tol uene 1, 600, 000 BH 8
Et hyl benzene 64, 000J BH- 8
Total Xyl enes 540, 000 BH 8
J - Data qualifier indicating that analyte is present,

actual value nay be higher or | ower

L - Data qualifier indicating that analyte is present,
actual value nmay be higher

Dept h
(feet)

1
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Table 2
Maxi mum Det ected Semi -Vol atiles in Subsurface Soil

Maxi mum

Concentration Bori ng Dept h
Cont ani nant (ug/ kg) Nunber (feet)
Phenol 1, 600 BH 8 8- 10
1, 2- D chl or obenzene 8, 900J W5 4-6
1,3 Dichl orbenzene 57J BH 8 4-6
1, 4- D chl or obenzene 120J BH- 8 4-6
2- Met hyl phenol 2,400J W6 0-2
4- Met hyl phenol 3,400J W5 4-6
| sophor one 1, 200 BH 9 6-8
2, 4- D net hyl phenol 4, 000J W5 4-6
Benzoi c Acid 380J NE- 1 4-6
Napht hal ene 23, 000 NE- 3 0-2
4- N t rophenol 100J BH 11 2-4
Phenant hr ene 4,200J W5 4-6
Ant hr acene 40,J BH 10 6-8
Di - n- butyl pht hal ate 50, 000J NE- 1 0-2
But yl benzyl pht hal at e 21, 000 W6 0-2
bi s(2- et hyl benzyl ) pht hal at 2200, 000J BH 7 0-2
D - n-octyl phal ate 5,200J BH 7 0-2

Key: J - Data qualifier indicating that analyte is present, but
actual value nay be higher or |ower
L- Data qualifier indicating that analyte is present, but

actual value nay be higher



Bori ng

BH 1

BH 2

BH 3

BH- 4

BH- 5

BH- 6

BH 7

BH-8

BH 9

Type

VCC

SV

PVB
Pest

VvCC

Y

PVB
Pest

VQoC

SV

PVB
Pest

VCC

SV

PVB
Pest

VCC

SV

PVB
Pest

VvCC

Y

PVB
Pest

VOoC

SV

PVB
Pest

VCC

SV

PVB
Pest

VCC

SV

PVB
Pest

Total Organic Concentrations Detected in Subsurface Soi
Depth (feet)

0-2

71, 000

2, 300, 000
34, 000

25

15, 000
35, 000
5, 600

69

19
72,000
4, 800

2-4

ND
ND

ND
48
1, 600

ND
85
52
<1

ND
100
70
ND

250, 000
122, 000
5, 900
80

350, 000
104, 000
220

Table 3

4-6

ND
ND

ND
73
12

ND
ND

ND
ND

ND
<1

ND
100
34
ND

ND
110

<1

94, 000
43, 000
7,500
74

21, 000
60, 000

<1

6-8

ND
ND

ND
72
26

ND
ND

ND
ND

ND
<1

ND
68
17
ND

ND
1, 800
270
ND

130, 00
ND
1, 000
86
ND
9, 700
9, 300

<1

(ug/ kg)

8-10

* % ok %

E I

E I * X X X

*  * X X

300, 00
ND
3,000
ND
<1l

*  F X *

66 *  * 6 *  F X

E I

66R6

12-

E o T

E I I

ND
ND

66%6 E o T

*  F  * *

14-
16

* X X X

E I I

16-
18

E I I



Bori ng

BH 10

BH 11

BH 12

BH- 13

BH 14

BH 15

BH 16

BH 17

BH 18

Type

VCC

SV

PVB
Pest

VvCC

Y

PVB
Pest

VQoC

SV

PVB
Pest

VCC

SV

PVB
Pest

VCC

SV

PVB
Pest

VvCC

Y

PVB
Pest

VOoC

SV

PVB
Pest

VCC

SV

PVB
Pest

VCC

SV

PVB
Pest

Total Organic Concentrations Detected in Subsurface Soi
Depth (feet)

0-2

210
ND
ND
<1

5,700
ND

*  F  F *

* X X X

2-4

ND
ND
ND
ND

200
ND
ND

ND
240
ND
ND

28, 000
20, 000
2,100

ND
<1

Table 3

4-6

ND
ND
ND
ND

ND
81

0
<1

ND
60
240
<1

470, 000
73, 400
13, 000

* X X X

11
<1

6-8

ND
40
25
<1

ND
79
ND
ND

ND
91
ND
ND

ND
120
ND
ND

(ug/ kg)

8-10

* X X X

E I

110

E I * X X X

*  * X X

* X X X

E I T

12-

E I I E o T

*  * X X

E I I

*  * X X

* X X X

14-
16

ND
76
ND
ND

E o T * X X X

E I I

ND
<1

ND
<1

16-
18

E I I

*  * X *

* X X X



Table 3
Total Organic Concentrations Detected in Subsurface Soil (ug/kg)

Depth (feet)

Bori ng
# Type 12-
0-2 2-4 4-6 6-8 8- 10 10-12 14
NE- 1 VCC 1, 000 25, 000 48, 000 70, 000
sV 863, 900 39, 000 2, 300 39, 000
PVB 680 ND ND ND
Pest a7 ND ND ND
NE- 2 VCC 11 8 26
sV 11, 100 59 44
PVB ND ND ND
Pest ND ND ND
NE- 3 vCoC 656, 000 130, 000 6, 300
SV 221, 700 18, 000 50
PVB 1, 100 710 ND
Pest 20 420 ND
W4 vCoC 6 ND ND
sV ND ND ND
PVB 6, 900 430 520
Pest ND ND ND
W5 vVoC 1, 800 1, 100 1, 292, 000
sV 358, 900 302, 200 317, 300
PVB 47, 000 72,000 27,000
Pest ND ND ND
W6 VCC 75, 500 669, 600 53, 100
sV 1, 168, 800 69, 000 11, 600
PVB 88, 000 42,200 3, 900
Pest ND ND ND
MWV 2 vCoC 16 1, 500 2,900 42 173 ND
sV 60 ND 63 ND ND ND
PVB 530 ND ND ND ND ND
Pest ND ND ND ND ND ND
Key: voCc o - Total Vol atile Concentrations
sV - Total Sem -Volatile Concentrations
PCB - Total Polychlorinated Bi phenyl Concentrations
Pest - Total Pesticide Concentrations
* - No anal ysi s perforned

ND - Not det ect ed

16-
18



Subsurface soils were al so anal yzed for inorgani c contam nants. Since nany inorganic elements occur
naturally, the levels found were not considered to be of concern unless they exceeded the upper limt of the
90th percentile of the common ranges found in the eastern United States. Table 4 presents the
inorganic data for various depths at each boring where the 90" percentil e val ues were exceeded. The nost
prevalent metals found at elevated | evels were copper, lead, and zinc. The highest concentrations were found
generally at depths of less than two feet and occasionally to the depth of four feet. Beryllium
sel enium chrom um nickel, and antinmony were detected at el evated | evel s at random depths and | at eral
di stribution.

3. G oundwater

Organi c contaninants detected at elevated levels in groundwater nmonitoring wells within the bermed
di sposal area include benzene, toluene, vinyl chloride, 1,2-dichloroethane, tetrachl oroethane,
1,1, 2-trichl oroet hane, ethyl benzene, 1, 2-dichl oropropane, bis(2-ethyl hexyl)phthalate, aldrin, dieldrin,
and hept achl or epoxide (See Figure 8). The approximate |ocation of the plume of groundwater contam nation
based on the total concentrations of VOCs is shown in Figure 9. Al overburden wells (both shallow and deep)
within the disposal area contained organic contanmination at |evels exceeding the Safe Drinki ng Water
Act Maxi mum Cont am nant Levels (MCLs). Bis(2-ethylhexyl) phthalate was the only organic contam nant found at
elevated levels in the bedrock well located in the disposal area.

Monitoring wells | ocated outside the bernmed di sposal area were generally free of organi c contam nation.
Monitoring well M4, |ocated i nmedi ately downgradi ent of the disposal area, had el evated | evel s of benzene,
1, 2-di chl oroet hane, dieldrin, and vinyl chloride. Upgradient nonitoring well MM1 showed an el evated | evel
of toluene during the Phase | sanpling; however, toluene was not detected during the Phase Il sanpling.
Monitoring wells MM7 and MM 8 had el evated | evel s of heptachl or epoxi de and heptachl or, respectively.

Several netals were detected at |evels above MCLs in nmonitoring wells within or near the disposal area.
The netal s appearing nost frequently are alum num iron, and nanganese. These netals were also found in
upgradient nmonitoring wells and residential wells at concentrations sinilar to those detected in
di sposal area wells. Figure 10 shows the inorganic contam nants present at |levels of concern in the Site
nmoni toring wells.

Twel ve residential wells surrounding the Site were sanpled during the Ri. One residential well sanple
had berylliumat a concentration slightly above the MCL. Another residential well sanple had a trace
concentration of heptachlor epoxide slightly above the Virginia Goundwater Protection Level, but below the
MCL. This residential well is upgradient fromthe Site. Sanple results froma residential well |ocated over
a mle south-southwest fromthe Site had a concentration of tetrachl oroethene bel ow the MCL.



Table 4
Total Organic Concentrations Detected in Subsurface Soil (ug/kg)

Depth (feet)

Bori ng
# Type 0-2 2-4 4-6 6-8 8- 10- 12-
10 12 14
BH 1 * * * % * * * * * * * *
BH 2 Cu 110 11 *x * % * *
Be 3
Bl_'_ 3 OJ 50 * % * % * % *
Pb 36
B'_'_4 * % * % * * * % * * * *
BH 5 OJ 425 * % * % * * % *
Pb 398
Zn 124
Se 1
BH 6 Pb 74 *x *x * x * * 2
Be
BH 7 Cu 2,620 162 *x *x *x
Pb 1, 100 90
Zn 489 137 21
Sb 61
Be 3
BH 8 Cu 276 *x *x
Pb 361
Zn 170
M 118
BH 9 Cu 82 *x *x
Pb 122
Zn 196
B'_'_ 10 Be * % * % * * * % * 2 * *
BH 11 Be * % * % * % * % * * *
B'_'_ 12 Se * 1 * * * % * * *
BH 13 Be * * % * % * % * * % 2
BH 14 Cu 713 *x *x *x * * 2
Pb 528
Zn 258
Be

BH 15 * % * * * % * % * * * %



Tot al

Bori ng

# Type

BH 16

BH 17 Cu
Zn

BH 18 Cu
Pb
Zn

NE- 1 Cu
Pb
Zn
Se

NE- 2

NE- 3 Cu
Pb
Zn
Cr
Se

W4 Pb

W5 Cu
Pb
Zn

W6 Cu
Pb
Zn
Cr
Sb

MM 2

Key:

90th Percentile

Cu Copper

Pb Lead

Zn Zinc

Be Beryllim

Se Sel eni um
Cr Chrom um
Sb Anti nony
M Ni cke

* *

664
173

531
37
213

1, 190
2,600
285

* k

2,300
2,020
290
300
<1

112

193
81

9,100
1,390
2,120
364
38

* *

* %

* %

* *

395
265
166

* ok

515
463
136

* ok

85

11, 800
1,570
2,270
1,010

199

* *

Val ue:

49 ny/ kg
33 nog/ kg
104 ny/ kg
2 ny/ kg
0.3 ny/ kg
112 ny/ kg
2 ng/ kg
38 ng/ kg

Table 4

Organic Concentrations Detected in Subsurface Soi

Depth (feet)

* %

* *

* *

* ok

* %

*k

130

71
52

* *

(ug/ kg)
6-8 8- 10- 12-
10 12 14
*
* * * * *
* *
* % * % * %

* No anal ysi s perforned
** Not detected

16

* *

38

16-
18



<I MG SRC 0395196H>
<I M5 SRC 0395196l >
<I M5 SRC 0395196J>

4, Surface Water

Organic and inorgani c contam nants were detected in surface water collected fromthe internittent stream
drai ning the disposal area (See Figure 11). PCBs, the primary organi ¢ contam nant, were detected at el evated
| evel s downstreamto sanpling |ocation SW8 approximately 400 feet fromthe di sposal area

I norgani cs were detected at |evel s above EPA and/or Virginia water quality criteria for the protection
of aquatic life at all surface water sanpling |ocations, including those in the Bl ack
Haw Branch (See Figure 12). Inorganics of concern that nmay be attributable to the Site are copper, |ead, and
zinc. Concentrations of these netals rapidly decrease with distance fromthe Site, but exceed background
levels for the entire length of the Site stream The inorganic contam nants found in sanple
locations located along the first |ogging road downstreamfromthe di sposal area (SW4, SW5, and SW6)
indicate that runoff fromthe disposal area is diverted along this road

5. Sedinents

Organic contaninants found in sedinent sanples collected fromthe internmittent streamdraining the
di sposal area include PCBs pesticides, and phthal ates (See Figure 13). |In general, no pesticides or
phthal ates were detected downstream of the first |ogging road crossing, which is approxi mately 120 feet west
of the disposal area. PCBs, however, were detected at low levels along the entire length of the Site stream
and in the Bl ack Haw Branch downstream

I norgani cs, including beryllium copper, chromum I|ead, and zinc were detected in sedinent sanples
collected fromthe internmittent stream (See Figure 14). Copper and |lead were found at el evated | evel s nost
frequently. Elevated |evels of inorganic contam nants were detected downstreamto the second | oggi ng road
crossing approximately 550 feet west of the disposal area. Sedinent sanpling results also indicate that
transport of contam nants by runoff fromthe di sposal area has been diverted to sone extent by the first
| oggi ng road.

<I MG SRC 0395196K>
<I M5 SRC 0395196L>
<I M5 SRC 0395196M>
<I M5 SRC 0395196N>

6. Ar

Al t hough no sanples of air were collected for analysis and soil gas sanpling was not conducted, sone
general assunptions can be nmade regarding the air transport route based on Site conditions and results of
anbi ent air nonitoring and sanpl e screening.

Wien field activities were occurring, the anbient air at the Site was never observed to be above
background | evel s using an Organic Vapor Analyzer (OVA) and/or a Photovac Mcro-tip photo-ionization detector
(PID. Wen near-surface soils were disturbed for sanpling purposes, no readings in the breathing zone were
encount ered above background | evels. Wen collecting subsurface soils fromsplit spoon sanplers, and during
installation of on-Site borings and nonitoring wells, organic contam nants were often detected in the
imrediate vicinity of the disturbed sanples and cuttings. Oganic contaminants in the air, as measured by
the OVA and PID, tended to behave as if heavier than the anbient air and woul d dissipate quickly into the
at nospher e.

Particulate transport in air was not observed to be a problemas dust nonitoring equiprent (M ni-Ram
never indicated any increase of dust concentrations above background | evels even during field tasks which
di sturbed the soil. At no time during the field investigations did high winds reach the surface through
the trees which surround the disposal area, nor was dust a problem

IV. SUWARY OF SI TE HUVAN HEALTH RI SKS
As part of the RI/FS process, EPA conducted an analysis to identify human heal th and environnmental risks

that could exist if no action were taken at the Site. This analysis, conpleted in accordance with the NCP
is referred to as a baseline risk assessment. This assessnment provides the basis for taking action and



i ndi cates the exposure pathways that need to be addressed by the renedial action

In general, a baseline risk assessnment is perforned in four steps: (1) data collection and eval uation
(2) the exposure assessnent, (3) the toxicity assessnment, and (4) risk characterization. This section of the
ROD wi Il summarize the result of each of these steps.

A. Data Collection and Eval uation

The data collected and described in the previous section were evaluated for use in the baseline risk
assessnent. This evaluation involves reviewing the quality of the data and determ ning which data are
appropriate to use to quantitatively estimate the risks associated with Site soil, sedinent, surface
wat er, and ground water

Based on the soil sanpling data, the area of highest soil contamination is the bermed di sposal area from
the surface to a depth of two feet. The analytical results fromsanples collected in this area were used to
estimate the soil exposure point concentrations for use in the baseline risk assessnent. The
exposure point concentrations are upper 95th percentile confidence limts of the arithnetic average
concentrations of this data set. These values are presented in Table 5

For surface water and sedinent, all data fromsanples collected in the intermttent streamwere used to
cal cul ate the exposure point concentrations. As with the Site soil, the area oi groundwater contami nation is
best represented by sanples collected fromnonitoring wells within the bernmed di sposal area. These data were
used to cal cul ate the groundwater exposure point concentrations. For both soil and groundwater, exposure to
contami nants, particularly VOCs, could occur through inhalation of air or vapors. As part of the baseline
ri sk assessnment, exposure point concentrations were also cal culated for these
pat hways.

B. Exposure Assessnent

There are three basic steps involved in an exposure assessnent: 1) identifying the potentially exposed
popul ations, both current and future, 2) determ ning the pathways by which these popul ati ons coul d be
exposed, and 3) quantifying the exposure. Under current Site conditions, the popul ations that coul d
potentially be exposed to contaminants in soil, sedinent, and surface water are primarily
visitors/trespassers. The berned di sposal area can be accessed by a dirt road approximately 1,200
feet in length fromRoute 33. A locked cable |located at the half-way point restricts vehicul ar access
however, there are no barriers to pedestrian access. There is evidence that the area is used for target
shooting and ot her recreational activities such as hiking and hunting. The potential pathways for current
exposure include: 1) ingestion of soils, sedinent, and/or surface water, 2) dermal contact with the soils,
sedi nent, and/or surface water, and 3) inhal ation of airborne soil vapors.

EPA bel i eves that residential developnent is a potential future use of the Site. The proximty of the
Site to Richnond, the continued growth occurring in the R chnmond area, and the continued constructi on of new
hones in the vicinity of the Site nake the potential for future residential use a reasonable
assunption. The land use currently in the vicinity of the Site is rural residential. The Hanover County
Conpr ehensi ve Pl an does not propose any changes in the vicinity of the Site that would attract nore intense
residential devel opment (i.e., public sewer and water); nor does the plan advocate changes that woul d
di scourage continued construction of rural single-fanmily honmes (i.e., targeted future conmmercial or
industrial use). Any hones constructed in the vicinity of the Site would rely on private drinking wells
since public water is not available. The potential pathways for exposure to Site contam nants under a
future residential use scenario would include those |isted previously under current use as well as pat hways
associ ated with use of contam nated groundwater (i.e., ingestion of drinking water, dernmal contact during
showering, and inhal ation during showering).



Tabl e 5 - Reasonabl e Maxi mum Exposure Poi nt Concentrations

Sur f ace
Soi | Sedi nent Wt er QG oundwat er

Cont anmi nant s I ngesti on/ I nhal a- I ngesti on/ I ngesti on/ I ngesti on/

Der nal tion of Der nal Der mal Der mal I nhal ati on

Cont act Vapor s Cont act Cont act Cont act of Vapors

(mg/ ko) (mg/ nB) (mg/ kg) (my/ L) (my/ L) (my/ nB)
Acet one 6. 56E- 012 4, 77E- 06 3. 36E+03
Al drin 4. 63E-04 5. 35E-14 1. 31E- 05 6. 80E- 06
Al um num 1. 04E+04 1. 80E+00 7.01E-02
Ant i mony 1. 54E+01 1. 47E+00 4. 63E- 03
Aroclor 1248 1. 06E+01 4, 28E-07 1. 00E+00
Aroclor 1254 1. 26E-01 2.61E-09
Aroclor 1260 3. 30E+01 2.98E-11 5. 03E+00 3. 45E- 03 7.29E- 04 2. 73E-03
Benzene 5. 48E- 08 3. 70E- 02 5. 72E-01
Benzoic Acid 2.40E-01 3.54E- 11 5.11E-02
Beryllium 6. 71E-01 5. 39E-01 3. 84E- 04 2. 44E- 03
Bi s(2- chl or oet hyl 1. 31E- 02 9. 12E-02
et her
Bi s(2- et hyl 4. 66E+02 3. 00E- 09 8. 58E+00 4. 46E- 04 1. 61E-02 5. 68E- 03
hexyl ) pht hal at e
2- But anone 3. 93E-01 2. 17E- 03 5. 14E+00 9. 76E+00
Cadmi um 1. 02E- 00 3.57E-01 1. 69E- 03 4. 57E-04
Chrom um (total) 9. 80E+01 3. 40E+01 1. 56E- 02 3. 70E- 03
Copper 1. 42E+03 1. 94E+02 4, 41E-01 6. 82E- 03
Di butyl Phthal ate 1. 23E+01 9. 34E- 11 8. 92E-01
1, 4- 3. 90E- 02 1. 65E- 07 8. 21E- 04 9. 32E- 03
D chl or obenzene
1, 1- D chl or oet hane 1. 91E- 07 5. 97E-03 8. 28E- 02
1, 2- D chl or oet hane 2. 34E- 08 1. 54E- 02 1. 84E-01
1, 1- D chl or oet hene 1. 91E-03 2. 89E-02
1, 2- Di chl or oet hene 5. 58E-02 7.96E-01

2 Concentrations are presented using scientific notation. A value expresses as 1.0E-01 is
equi valent to 0.01, otherw se expresses as 1.0 x 10-1.



Tabl e 5 - Reasonabl e Maxi mum Exposure Poi nt Concentrations

Surf ace
Soi | Sedi nent Wat er G oundwat er

Cont anmi nant s I ngesti on/ I nhal a- I ngesti on/ I ngesti on/ I ngesti on/

Der mal tion of Der mal Der mal Der mal I nhal ati on

Cont act Vapor s Cont act Cont act Cont act of Vapors

(no/ kg) (ng/ nB) (ng/ kg) (no/L) (no/L) (ng/ nB)
1,2 3. 89E- 03 4. 96E- 02
Di chl or opr opane
Dieldrin 2. 09E- 04 6. 72E- 14 9. 73E- 06 1. 51E- 07
Endrin Al dehyde 6. 93E- 03 1. 36E- 05
Et hyl benzene 2. 31E+00 9. 38E- 06 1. 90E- 02 2.61E-01
Hept acl or Epoxi de 3. 10E- 04 2. 77E- 10 2. 77E- 05 1. 41E- 04
Al pha- BHC 6. 18E- 03 4.18E-11 2. 29E-05 5. 12E- 06
Ganma- BHC 2. 17E-03 2. 71E- 11 8. 31E- 04 2. 44E- 04
Del t a- BHC 3. 67E-03 5. 36E- 13
Iron 1. 01E+04 4. 40E+03 1. 53+00 4. 80E+00
| sophor one 1. 65E-01 1. 20E- 07 2. 35E-03 5. 88E- 04
Lead 5. 72E+02 3. 40E+02 1.11E-01 1. 85E-02
Manganese 3. 03E+01 1. 15E+01 9. 73E-02 1. 22E+00
Met hyl | sobutyl 2. 89E-02 3. 21E- 06 1.51E-01 6. 56E- 01
Ket one
N ckel 4. 02E+00 2. 32E+00 7.99E-03
NNtro 4. 17E- 04
sodi phenyl am ne
Tet rachor oet hene 1. 46E-01 3. 13E-05 3. 94E- 03 4. 48E- 02
Tol uene 4. 95E+01 9. 47E-04 3. 85E-01 5. 60E+00
1,1, 2- 5. 31E-01 2. 45E- 05 6. 50E- 04 1. 84E-02 1. 98E-01
Tri chl or oet hane
Trichl oroet hane 1. 28E- 03 1. 29E- 07 1. 31E-03 1. 65E- 02
Vi nyl Chloride 1. 21E- 02 2. 15E-01
Xyl enes (total) 1. 50E+01 5. 61E- 04 2. 33E-01 3. 18E+00
Zinc 4. 13E+02 4. 29E+01 8. 38E-01 3. 33E-02



In order to quantify the potential exposure association with each pathway, assunptions nust be made with
respect to the various factors used in the calculations. Table 6 sumrmarizes the values used in the baseline
ri sk assessnent.

C. Toxicity Assessment

The purpose of the toxicity assessment is to weight availabl e evidence regarding the potential for
particular contam nants to cause adverse effects in exposed individuals. Were possible, the assessnent
provides a quantitative estimate of the relationship between the extent of exposure to a contam nant and
the increased |ikelihood and/or severity of adverse effects.

A toxicity assessnent for contam nants found at a Superfund site is generally acconplished in two steps:
1) hazard identification, and 2) dose-response assessment. Hazard identification is the process of
det er mi ni ng whet her exposure to an agent can cause an increase in the incidence of a particular
adverse health effect (e.g., cancer or birth defects) and whether the adverse health effect is likely to
occur in humans. It involves characterizing the nature and strength of the evidence of causation

Dose-response evaluation is the process of quantitatively evaluating the toxicity informati on and
characterizing the relationship between the dose of the contam nant adninistered or received and the
i nci dence of adverse health effects in the adm nistered population. Fromthis quantitative dose-response
relationship, toxicity values (e.g, reference doses and slope factors) are derived that can be used to
estimate the incidence or potential for adverse effects as a function of human exposure to the agent. These
toxicity values are used in the risk characterization step to estimate the |ikelihood of adverse
effects occurring in humans at different exposure levels. For the purpose of the risk assessnent,
contami nants were classified into two groups: potential carcinogens and noncarci nogens. The risks posed by
these two types of conpounds are assessed differently because noncarci nogens generally exhibit a threshold
dose bel ow which not adverse effects occur, while no such threshold can be proven to exist for carcinogens.
As used here, the term carci nogen neans any chenical for which there is sufficient evidence that exposure nay
result in continuing uncontrolled cell division (cancer) in hunans and/or ani nmal s.
Conversely, the term noncarci nogen neans any chemical for which the carcinogenic evidence is negative or
insufficient.



Exposure Factors

I NGESTI ON EXPCSURE  PATHWAY

I ngestion Rate
Soi | / Sedi ment
Sur face \Water
Dri nki ng Wt er

Exposur e Frequency:
Soi
Sedi nent
Sur face Water
Dri nki ng Wt er

Tabl e 6 - Reasonabl e nmaxi mrum Exposure Assessnent Factors

Adul t
(age >16)

100 ng/ day
0.01 liters/day

15 days/ year
15 days/ year
15 days/ year

DERVAL CONTACT EXPOSURE PATHWAY

Skin Surface Area
Avai l abl e for Contact:
Soi | / Sedi ment /
Sur face Water
Shower Wat er

Soi |l / Sedinment to Skin
Adher ence Fact or

Exposure Ti ne:
Sur face Water
Shower Wat er

Exposure Frequency:
Soi
Sedi ment
Surface Water
Shower Wat er

I NHALATI ON EXPCSURE PATHWAY

I nhal ation Rate
Soi | Vapor
Wt er Vapor

Exposure Ti ne:
Soi | Vapor
Wt er Vapor

Exposure Frequency:
Soi | Vapor
Wt er Vapor

5,300 cn?

1.0 ng/cn?

1 hour/ day

15 days/ year
15 days/ year
15 days/ year

1.4 n8/ hour

1 hour/ day

15 days/ year

Current Site Visitor

Adol escent
(age 6-16)

100 ngy/ day
0.01 liters/day

50 days/year
50 days/year
50 days/year

3,800 cn?

1.0 ng/cn?

1 hour/ day

50 days/year
50 days/year
50 days/year

1.7 n8/ hour

1 hour/ day

15 days/ year

Child
(age <6)

200 ng/ day
0.01 liters/day

15 days/ year
15 days/ year
15 days/ year

2,000 cn?

1.0 ng/cn?

1 hour/ day

15 days/ year
15 days/ year
15 days/ year

1.3 n8B/ hour

1 hour/ day

15 days/ year

Future Site Resident

Adul t / Adol escent
(age >6)

100 ng/ day
0.01 liters/day
2.0 liters/day

350 days/ year
15 days/ year
15 days/ year

350 days/ year

5,300 cn?
20, 000 cn?

1.0 ny/cn?

1 hour/ day
0.2 hour s/ day

350 days/year
15 days/ year
15 days/ year

350 days/year

0. 83 n8/ hour

0. 83 n8/ hour

24 hour s/ day
0.2 hour s/ day

350 days/year
350 days/year

Child
(age <6)

200 ng/ day
0.01 liters/day
1.0 liters/day

350 days/year
50 days/year
50 days/year

350 days/year

2,000 cn?
7,000 cnt

1.0 ng/cn?

1 hour/ day
0. 2 hour s/ day

350 days/year
50 days/year
50 days/year

350 days/year

0. 63 nB/ hour

0. 63 nB/ hour

24 hour s/ day
0. 2 hour s/ day

350 days/year
350 days/year



Tabl e 6 - Reasonabl e Maxi mum Exposure Assessnent Factors

Current Site Visitor Future Site Resident
Adul t Adol escent Child Adul t / Adol escent Child
Exposure Factors (age >16) (age 6-16) (age <6) (age >6) (age <6)
EXPOSURE ASSESSMENT CONSTANTS
Exposure Duration 30 years 10 years 6 years 30 years 6 years
Body Weéi ght 70 kg 42 kg 15 kg 70 kg 15 kg

Aver agi ng Ti me:
Car ci nogens 70 years 70 years 70 years 70 years 70 years
Noncar ci nogent s 30 years 10 years 6 years 30 years 6 years



Sl ope factors have been devel oped by EPA' s Carci nogenic Assessnent Group for estinating excess lifetine
cancer risks associated with exposure to potentially carcinogenic contam nants of concern. Slope factors,
whi ch are expressed in units of (mgy/kg/day)-1, are multiplied by the estinmated intake of a potentia
carci nogen, in ng/kg/day, to provide an upper-bound estimte of the excess |ifetime cancer risk associated
with exposure at that intake |l evel. The term "upper-bound" reflects the conservative estimate of the risks
calcul ated fromthe slope factor. Use of this approach makes underestination of the actua
cancer risk highly unlikely. Slope factors are derived fromthe results of human epi dem ol ogi cal studies or
chroni c ani nal bi oassays to whi ch ani mal -t o- human extrapol ati on and uncertainty factors have been applied
(e.g., to account for the use of aninal data to predict effects on humans). Slope factors used in the
basel i ne ri sk assessnent are presented in Table 7

Ref erence doses have been devel oped by EPA for indicating the potential for adverse health effects from
exposure to contam nants of concern exhibiting noncarcinogenic effects. RfDs, which are expressed in units of
ny/ kg/ day, are estimates of lifetime daily exposure |levels for humans, including sensitive
individuals. Estimated intakes of contam nants of concern from human epi dem ol ogi cal studies or anina
studies to which uncertainty factors have been applied account for the use of aninmal data to predict effects
on humans. Reference doses used in the baseline risk assessnent are presented in Table 7



Chem ca

Acet one

Al drin
Ant i mony
Aroclor 1248
Arocl or 1254
Arocl or 1260
Benzene
Benzoi c acid
Beryl I'i um

Al pha- BHC
Gamma- BHC

Bi s(2-chloro
et hyl ) et her

Bi s(2- et hyl
hexyl ) pht hal at e
2- But anone
Cadm um

Chr omi um(M)
Copper

Di but yl
pht hal at e
1,4-Dichloro
benzene

1,1-

D chl or oet hane
1, 2-

D chl or oet hane
1,1-

D chl or oet hene
1, 2-

D chl or oet hene
1, 2-Di chl or o-
pr opane
Dieldrin
Endrin

Table 7 - Slope Factors and Reference Doses

Sl ope Factors (ng/kg-day)-1

O al

17

QNNAN
© ~N N~

PR o M
W W w

0. 014

ND

0. 024

ND

0. 091

0.6

0. 068

16

I nhal ati on

17

QNNN
© ~N N~

PP o
_wwh

0. 014

6.3

0. 024

ND

0. 091

0.175

0. 068

16

d ass

B2
B2

B2
B2

B2
B2
B2
B2

B2

Bl

B2

B2

B2

Chroni c
0.10

0. 00003
0. 0004

0. 005

0. 0003

0. 02
0. 60
0. 0005
0. 005
0. 0371
0.10

0.2

0. 009

0. 02

0. 00005
0. 0003

Ref erence Dose (ng/kg-day)

O al

Subchronic
1.0

0. 00003
0. 0004

0. 005

0. 003

0. 02
0. 60
0. 0005
0. 02
0. 0371
1.0
0.2

0.1

0. 009

0. 20

0. 00005
0. 0003

I nhal ati on
Chroni c Subchroni c
0.10 1.0
0. 00003 0. 00003
0. 0004 0. 0004
4.0 4.0
0. 005 0. 005
0. 0003 0. 003
0.02 0.02
0.29 0.29
0. 0005 0. 0005
ND ND
0.10 1.0
0.2 0.2
0.14 1.4
0. 009 0. 009
0.02 0. 20
0. 0011 0. 0037
0. 00005 0. 000005

0. 0003 0. 0003



Table 7 - Slope Factors and Reference Doses

Sl ope Factors (ng/kg-day)-1

Ref erence Dose (ng/kg-day)

I nhal ati on

Chroni c Subchroni c
0. 29 0.29

0. 000013 0. 000013
0.2 2.0

0. 0001 0. 0001
0.023 0.23
0.02 0.02
0.01 0.1
0.12 0.6

0. 004 0.04
2.0 4.0

0.3 0.3

studies to support a

O al
Chemi cal O al I nhal ati on Cd ass Chroni c Subchroni ¢
Et hyl benzene 0. 10 1.0
Hept achl or 9.1 9.1 B2 0. 000013 0. 000013
epoxi de
| sophor one 0. 0009 0. 00095 C 0.2 2.0
5

Lead -- -- B2
Manganese 0. 005 0. 005
Met hyl i sobutyl 0.05 0.5
ket one
N ckel -- ND D -- 0.02 0.02
N-N troso 0. 0049 -- B2
di phenyl am ne
Tet rachl or o- 0. 052 0. 002 B2 0.01 0.1
et hene
Tol uene 0.2 2.0
1,1, 2- 0. 056 0. 056 C 0. 004 0.04
Trichl oroet hane
Tri chl or oet hene 0.011 0. 006 B2
Vi nyl chloride 1.9 0.30 A
Xyl enes 2.0 4.0
Zi nc 0.3 0.3

Key: ND - Not determ ned

Cl ass = EPA Wight-O-Evidence dass for Carcinogenicity

A Human Carci nogen - sufficient evidence from epi dem ol ogi ca

causal associ ation between exposure and cancer
B Probabl e Hunan Carci nogen -
B1 1 least limted evidence of carcinogenicity to humans from epi deni ol ogi ca

B2 1

i nadequat e evi dence of carcinogenicity in humans
C Possi bl e Human Carcinogen - linited evidence of carcinogenicity in animals in th
absence of hunman data

D Not O assified -

i nadequat e evi dence of carcinogenicity in aninals

studi es
Usual | y a conbi nation of sufficient evidence of carcinogenicity in aninmals and



D. Human Health Effects

The health effects of the Site contam nants that are nobst associated with the unacceptable risk |evels
are summarized below. |In nost cases, the information in the summaries is drawn fromthe Public Health
Statenent in the Agency for Toxic Substances and D sease Registry's (ATSDR) toxicological profile for the
chem cal

Antinony: Antinony can enter the body by absorption fromthe gastrointestinal tract follow ng ingestion of
food or water containing antinony, or by absorption fromthe lungs after inhalation. Ingestion of high doses
of antinony can result in burning stomach pains, colic, nausea, and voniting. Long-term occupationa

i nhal ati on exposure has caused heart problens stonmach ulcers, and irritation of the lungs, eyes, and skin.
The critical or mpst sensitive noncarcinogenic effects of exposure to antinmony are shortened |ife span
reduced bl ood gl ucose levels, and altered cholesterol levels. Existing data suggest that antinony may be an

ani mal carcinogen but are not sufficient to justify a quantitative cancer potency estimate at this tine. In
laboratory rats, inhalation of antinony dust can increase the risk of lung cancer. However, there is no
evi dence of increased risk of cancer to animals fromeating food or drinking water containing antimony. It

i s not known whet her antinony can cause cancer in humans.

Benzene: Benzene is readily absorbed by inhalation and ingestion, but is absorbed to a | esser extent through
the skin. Mdst of what is known about the human health effects of benzene exposure is based on studies of

wor kers who were usually exposed for |long periods to high concentrations of benzene. Benzene is toxic to

bl ood-form ng organs and to the i nmune system Excessive exposure (inhalation of concentrations of 10 to 100
ppm can result in anem a, a weakened i nmune system and headaches. Cccupational exposure to benzene may be
associ ated with spontaneous abortions and m scarriages (supported by limted animal data), and certain

devel opnental abnormalities such as low birth wei ght, del ayed bone formation, and bone narrow toxicity
Benzene is classified as a G oup A hunan carci nogen based on

nunerous studi es docunmenting excess | eukem a nortality anong occupati onal |y exposed workers.

Beryllium The respiratory tract is the major target of inhalation exposure to beryllium Short-term
exposure can produce |ung inflamrati on and pneunoni a-|i ke synptons. Long term exposure can cause

beryl liosis, an immne reaction characterized by noncancerous growths on the lungs. Simlar growhs can
appear on the skin of sensitive individuals exposed by dermal contact. Epidem ol ogi cal studies have found
that an increased risk of lung cancer may result fromexposure to beryllimin industrial settings. In

addi tion, laboratory studies have shown that breathing berylliumcauses |ung cancer in animals. However, it
is not clear what cancer risk, if any, is associated with ingestion of beryllium EPA has classified
berylliumas a Goup B2 probabl e human carci nogen based on the linited human evi dence and the aninal data

Bi s(2-chloroethyl )ether (BCEE): BCEE enters the body easily after being ingested or inhaled, and crosses the
skin easily after dernal contact. People exposed to the vapors of BCEE report that they are highly
irritating to the nose and eyes. Animals exposed to high anmounts of BCEE by inhal ation can sustain |ung
darmage sonetines leading to death. There is no information on the effects on other organ systens or the
effects of | ow doses of BCEE over |long periods of tine. BCEE causes cancer in mce. Mce exposed to | ow
levels of BCEE orally for long periods of tine develop liver tunors. However, there is no excess cancer in
rats when they are treated simlarly. There are no cases of cancer in humans attributed to BCEE. EPA
classifies BCEE as a Group B2 probabl e human carci nogen based on the studies on nice.

Bi s- (2- et hyl hexyl )pht hal ate (DEHP): DEHP can enter the body foll owi ng exposure by breathing air or eating
food or water that contain DEHP. The nost likely route of human exposure is through food. DEHP can |each
into foods fromplastics used in food processing and storage. Mst of what is known about the health
effects of DEHP comes fromstudies of |aboratory mce and rats. The very low |l evels to which humans nay be
routi nel y exposed have not been shown to cause adverse effects; however, liver disease and reproductive
effects have been associated with DEHP exposure to | aboratory aninals. DEHP has been shown to cause |iver
cancer in rats and mce. However, because there have been no studies of DEHP carcinogenic effects in humans,
DEHP is classified as a G oup B2 probabl e human carci nogen

2-Butanone (Methyl Ethyl Ketone [MEK]): |In general, observable effects occur only in animal studies at high
doses. Health effects resulting frominhalation or ingestion of MEK include: respiratory irritation, Kkidney
and liver abnormalities, underdevel oped of fspring, and unconsci ousness and death at hi gh doses. Toxic
effects to offspring (as an indicator) is EPA's critical or nost sensitive effect noted. There are reports
of behavioral effects in mce and baboons at | ow doses of MEK. There is very little | ong-termexposure data
for MEK in humans and aninals. It is unknown whether MEK causes cancer in aninmals or humans.

Cadm um  Cadmi um can cause a nunber of adverse health effects. Ingestion of high doses causes severe



irritation to the stomach, leading to vomting and diarrhea, while inhalation can lead to severe irritation
of the lungs and nay cause death. People have conmtted suicide by drinking water containing high |evels of
cadmum There is very strong evidence that the kidney is the nain target organ of cadmumtoxicity
follow ng chroni c exposure. Long-termingestion of cadm um has caused ki dney damage and fragile bones in
humans. Long-term human exposure by the inhalation route may cause ki dney danage and | ung di sease such as
enphysema. The nost sensitive or critical effect of cadm um exposure is high concentrations of protein in
urine, indicative of abnormal kidney function. Long-terminhalation of air

contai ning cadm um by workers is associated with an increased risk of lung cancer. Laboratory rats that

br eat he cadm um have increased cancer rates. Studies of humans or aninals have not denonstrated increased
cancer rates fromeating or drinking cadmium EPA classifies cadmumas a Goup Bl, probable human

i nhal ation carci nogen based on occupational studies.

Chl or dane/ Hept achl or/ Hept achl or Epoxi de:  Chl ordane, heptachl or, and heptachl or epoxi de can be absorbed by

t he body through dermal contact, inhalation of particulates in anbient air, and ingestion of contam nated
food or soils. These substances may renain stored for nonths or years in the blood plasma or the body fat of
the liver, spleen, brain, and kidneys. Heptachlor epoxide can also pass directly froma nothers blood to an
unborn baby through the placenta. Little data are available on the adverse health effects of chlordane

hept achl or, and heptachl or epoxi de exposure in humans. Synptons associ ated with human overexposure to those
conpounds i ncl ude headache, dizziness, lack of coordination, irritability, weakness, and convul sions. In
humans, an acute oral |ethal dose of chlordane is estinated to be between 25 and

50 mg/ kg. Experinental studies exploring the health effects on ani mals exposed to various |evels of

chl ordane showed an associ ati on between exposure and i nmunol ogi ¢ dysfunction, reproductive dysfunction
nervous system damage, |iver damage, convul sions, l|iver cancer, and death. The |ethal dose of chlordane in
rats is estimated to be between 85 and 560 ng/ kg. Sone occupati onal epi dem ol ogy research suggests and

i ncreased cancer risk associated with human exposure to chlordane. Chronic oral treatment with chlordane and
heptachl or has resulted in significant increases in hepatocellular carcinomas in mce. EPA has classified
chl ordane, heptachl or, and heptachl or epoxide as Group B2 probabl e human carci nogens.

Chromium There are two nmajor forns of chromium which differ in their potential adverse health effects,
found in the environnent. One form chromumWVl (chromum®6+), is irritating; short-term high-I|evel exposure
can result in adverse effects at the site of contact, causing ulcers of the skin, irritation and perforation
of the nasal nucosa, and irritation of the gastrointestinal tract. Mnor to severe damage to the nucous
nmenbranes of the respiratory tract and to the skin have resulted from occupati onal exposure to as little as
0.1 ng/nB chrom um VI conpounds. Chromium V]l may al so cause adverse effects in the ki dney and

liver. Long-term occupational exposure to |ow |evels of chrom umVl conpounds has been associated with | ung
cancer in humans. Chromium VIl is classified by EPA as a G oup A known hunan carci nogen based on evi dence from

epi dem ol ogi cal studies. The second form chromumlIll (chromum 3+), does not result in

these effects and is the formthought to be an essential nutrient. The only effect observed in toxicol ogical
studies of chromumIll is a decrease in liver and spleen weights in rats. This effect was used as the basis
for the RFD.

Copper: Copper nay enter the body by breathing air, drinking water, eating food containing copper, and by
skin contact with soil, water, and other copper-containing substances. Copper is an essential elenent at

| ow dose |l evel s but may induce toxic effects at high-dose levels. The critical or nost sensitive

effect is gastrointestinal irritation. The National Acadeny of Science has recomrended 2 to 3 ng/day of
copper as a safe and adequate daily intake. Long-term overexposure to copper dust an irritate the nose
nmout h, and eyes and cause headaches, dizziness, nausea, and diarrhea. |ngestion of high concentrations of
copper can cause vomting, diarrhea, stomach cranmps, and nausea. Very young children are particularly
sensitive to ingested copper. Liver and kidney damage and possibly death may result fromlong-term exposure.
In general, the seriousness of health effects of copper increase as the |evel and duration of exposure
increases. Copper is not known to cause cancer or birth defects.

1,2-Dichl oroet hane (1,2-DCA): The lungs, heart, liver, and ki dneys are the organs primarily affected in both
humans and ani mal s exposed to 1,2-DCA. Short-termexposure to 1,2-DCA in air may result in an increased
susceptibility to infection and liver, kidney, and/or blood disorders. Effects seen in aninals

after long-termexposure to 1,2-DCA included liver, kidney, heart disease, and/or death. 1,2-DCA has caused
i ncreased nunbers of tunors in |aboratory animals when administered in high doses in the diet or on the skin
and is classified as a Goup B2 probabl e human carci nogen

1,1-Dichloroethene (1,1-DCE): 1,1-DCE usually enters the body via inhalation and/or ingestion. It may also
enter the body through the skin. The hunan health effects resulting fromexposure to 1,1-DCE are unknown.

I'n animal studies, brief exposures to high concentrations of 1,1-DCE have caused liver, kidney, heart damage,
| ung damage, nervous system di sturbances, and death. Prolonged exposure to | ower concentrations of 1,1-DCE



has al so produced |iver damage. An increased risk for cancer was observed in aninals exposed to 1, 1-DCE, as
were birth defects in the offspring of exposed pregnant aninmals. Based upon aninal studies, 1,1-DCE is
classified as a G oup C possi bl e human carci nogen

Pol ychl ori nat ed Bi phenyls (PCBs): PCBs can enter the body when fish, other foods, or water containing PCBs
are ingested, when air that contains PCBs is breathed, or when skin comes in contact with PCBs. Skin
irritations characterized by acne-like |lesions and rashes and liver effects were the only significant adverse
health effects reported in PCB-exposed workers. Epidem ol ogi cal studies of workers occupationally exposed to
PCBs thus far have not found any concl usive evidence of an increased incidence of cancer in these groups.

Ef fects of PCBs in experinentally exposed animals include liver damage, skin irritations, death, low birth
wei ghts, and other reproductive effects. Some strains of rats and nmice that were fed PCB m xtures throughout
their lives showed increased incidence of cancer of the liver and other organs. Based on these ani nal

studi es, EPA has classified PCBs as Group B2 probabl e human car ci nogen

1,1, 2-Trichl oroethane: No case reports or epidem ol ogi cal studies regardi ng human occupati onal or
environnental exposure are available. Studies with various aninmals, however, suggest that 1,1, 2-TCA can
enter the body follow ng inhalation of contam nated air, ingestion of or dernmal contact w th contam nated
drinking water, or through dermal contact with the solvent itself. 1,1,2-TCAis a central nervous system
depressant. It has narcotic properties and can act as a local irritant to the eyes, nose, and |ungs.
1,1,2-TCA is also associated with both liver and ki dney damage. 1,1, 2-TCA nay be carcinogenic. It caused
liver tunors in mice, but not rats, chronically fed 1,1,2-TCA. No other studies have shown evi dence of

carci nogenicity, however. Further studies with rats using higher concentrations and ot her species would

i mprove the know edge of 1,1, 2-TCA carcinogenicity. Based upon the present evidence from ani nal studies, EPA
considers 1,1,2-TCA a Goup C - possi bl e human carci nogen

Vinyl Chloride (VO: VC nmay cause adverse health effects followi ng exposure by inhalation, ingestion, or by
dermal or eye contact. VC inhalation can cause dizziness or sleepiness. Breathing very high levels of VC can
cause unconsci ousness and in some cases death. On skin, exposure to liquid VC can cause burns
Noncar ci nogeni ¢ effects associated with | ong-term occupational VC exposure include hepatitis-like changes in
the liver, imune reactions, and nerve danage. VC has been shown to cause liver and |lung cancer in rats and
liver cancer in workers occupationally exposed to air concentrations in the range of 25 ppmgreater than 200
ppm Based on this evidence, EPA has classified VC as a G oup A human carcinogen. Air standards as low as 1
ppm are specified for occupational exposure to VC in nmany countries.

Zinc: Zinc appears to be toxic only at levels at least 10 tinmes higher than the recomrended daily all owance.
Synpt ons of overexposure nay include severe diarrhea, stomach cranpi ng, nausea, and vomting. Serious damage
to the digestive systemcan occur if too nuch zinc is ingested over a long period of tine.

Ingesting too nmuch zinc can cause deficiency in other nutrients such as iron (anema) and copper. Anema is

the critical effect or nost sensitive effect caused by zinc overexposure. |Inhalation of zinc fumes or dusts

has been associated with a condition called "netal fume fever" characterized by flue-Ilike synptons

including throat irritation, body aches, weakness, and fatigue. Zinc is not thought to cause cancer or bhirth

defects. MRLs are not available for zinc because zinc is an essential nutrient

E. Risk Characterization

The risk characterization process integrates the toxicity and exposure assessnents into a quantitative
expression of risk. For carcinogens, the exposure point concentrations and exposure factors discussed earlier
are mat hematically conbined to generate a chronic daily intake value that is averaged over a lifetine (i.e.,
70 years). This intake value is then multiplied by the toxicity value for the contamnant (i.e., the slope
factor) to generate the increnental probability of an individual devel oping
cancer over a life-tinme as a result of exposure to the contamnant. This probabilities are generally
expressed in scientific notation (e.g., 1x10-6, otherw se expressed as 1E-6). An excess lifetinme cancer risk
of 1x10-6 indicates that, as a reasonabl e maxi mumesti mate, an individual has a 1 in 1,000, 000
chance of devel oping cancer as a result of site-related exposure to a carcinogen over a 70-year lifetine
under the specific exposure conditions at the site. The generally acceptable excess cancer risk range, as
defined by Section 300.430 (e) (2) (i) (A (2) of the NCP, is between 1.0 x 10-4 to 1.0 x 10-6

The potential for noncarcinogenic effects is evaluated by conparing an exposure | evel over a specified
tine period (i.e., the chronic daily intake) with the toxicity of the contam nant for a simlar tine period
(i.e., the reference dose). The ratio of exposure to toxicity is called a hazard quotient. A Hazard |ndex
(H) is generated by adding the appropriate hazard quotients for contam nants to which a given popul ati on may
reasonably be exposed. Any media with an H greater than 1.0 has the potential to adversely affect health



The baseline risk assessment estinates the reasonable maxinumtotal |ifetime cancer risks for future
Site residents to be 2.0 x 10-3 for adults and 1.2 x 10-3 for children under six years old. These risks
exceed the acceptable risk range of 10-4 to 10-6 established in Section 300.430 (e) (2) (i) (A of the NCP
Tabl e 8 summari zes the baseline risk assessnent cal cul ations for carcinogenic risk to individuals who would
experience a reasonabl e naxi mum exposure to Site contam nants. The baseline risk assessnment al so cal cul ates
the risks to individuals who woul d experi ence an average exposure to Site contam nants. Under
average conditions, future Site residents would experience a total lifetine cancer risk of 1.4 x 10-4 for
adults and 4.1 x 10-4 for children under six years old

The baseline risk assessnment estimates the hazard index for noncarcinogenic effects for future Site
residents to be 8.4 for adults and 19 for children under six years old, under reasonabl e naxi mum exposure
(RVE) conditions. These risks exceed 1.0, which is the acceptable hazard index level. Table 9 summarizes
t he hazard indices for noncarcinogenic risk to individuals who woul d experi ence a reasonabl e maxi mum exposure
to Site contam nants. Under average exposure conditions, future Site residents woul d experience a hazard
i ndex for noncarcinogenic effects of 2.4 for adults and 7.9 for children under six years ol d.

VII. SUWARY OF SI TE ECOLOA CAL RI SKS

The ecol ogi cal assessnent (EA) focuses on existing and potential risk posed by Site-related contani nants
to nearby natural habitats and associated flora and fauna. |t provides infornation pertinent to selection
and devel opment of the renedial actions. Potential contam nation via surface water
runof f fromthe Site led to the selection of the unnaned epheneral tributary to Black Haw Branch up to the
second | oggi ng road for investigation

Ecol ogi cal receptors and potential exposure pathways were evaluated for inclusion in the ecol ogica
assessnent on the basis of the Site contaninants, affected nmedia identified, and the characteristics of
receptors. The follow ng exposure pat hways were chosen for evaluation in the risk assessnent:

1 Aquatic biota in the unnaned ephemeral tributary and semi-
aquatic species were chosen due to their potential exposure
to elevated netal |evels and PCB concentrations in the sedinent
and surface water

Pl ants growing on top of and along the edge of the Site were
chosen due to the observation of stressed vegetation in some
areas. This exposure pathway was incorporated into the
secondary consuner pat hway.

Secondary consuners, especially small mammal s using the
Site, were chosen due to their potential exposure to
el evated levels of netals, PCBs, and phthalates in the soil.

Mgratory birds using the Site were chosen due to their
potential exposure to elevated |levels of PCBs and netal s
contamnants in the soil and sedinent.



Table 8

SUMVARY OF ESTI MATED EXCESS CANCER RI SKS
ASSOCI ATED WTH THE H&H SI TE - RVE CASE

Receptors
Children Adol escent s Ri sk Contributions by Exposure

Exposure Scenario Exposure Medi a Adul ts (1-6 year-old) (6-16 year old) Rout ea Ri sk Contributions by Chenical a
Site visitors Soi | 3.1 x 10-5 1.8 x 10-5 4.4 x 10-5 Soi |l ingestion - 18% PCBs - 99%

Dermal contact with soil - 82%
Air (vapors) 1.8 x 10-9 1.5 x 10-9 4.0 x 10-9 -- PCBs - 72%
1,1,2-TCA - 28%
St ream sedi nent 4.0 x 10-6 1.8 x 10-6 5.4 x 10-6 I ncidental ingestion - 8% PCBs - >99%

Dermal contact - 92%
Stream surface water 2.5 x 10-5 8.9 x 10-6 3.4 x 10-5 I nci dental ingestion - 0.4% PCBs - >99%

Dermal contact - 99%

TOTAL 6.0 x 10-5 2.9 x 10-5 8.3 x 10-5

Future G oundwat er 1.1 x 10-3 5.3 x 10-4 -- Drinking water - 68% Vinyl chloride - 32%
Dermal contact with water - 10% Bi s(2-chl oroet hyl )ehter -25%
I nhal ation of vapors in shower - 22% PCBs - 17%
Beryllium- 12%
Benzene - 3%
1,2-DCA - 3%
1,1-DCE - 2%
Soi | 8.3 x 10-4 6.0 x 10-4 -- Incidential ingestion - 25% PCBs - 99%

Dermal contact - 75%
Air (vapors) 5.8 x 10-7 4.1 x 10-7 PCBs - 71%

1,1,2-TCA - 28%



Exposure Scenario

Future site residents
(Cont.)

TOTAL

a These colums are independent of each other.

Sour ce:

Table 8 (Cont.)

SUMVARY OF ESTI MATED EXCESS CANCER RI SKS
ASSOCI ATED WTH THE H&H SI TE - RVE CASE

Receptors
Children Adol escent s
Exposure Medi a Adul ts (1-6 year-old) (6-16 year old)
St ream sedi nent 4.0 x 10-6 5.9 x 10-6 --
Stream surface water 2.5 x 10-5 3.0 x 10-5 --
2.0 x 10-3 1.2 x 10-3

Both refer to the total receptor risks for the receptor

Ecol ogy and Environment, Inc. 1992.

Ri sk Contributions by Exposure
Rout ea

I nci dental ingestion - 26%
Dermal contact - 82%

I nci dental ingestion - 0.7%
Dermal contact - 99%

with the highest estimated cancer risk.

Ri sk Contributions by Chenical a

PCBs - 99%
PCBs - >72%
1,1,2-TCA - 28%



Exposure Scenario

Site visitors

TOTAL

Future site residents

Exposure Medi a
Soi |
Air (vapors)
St ream sedi nment

Stream surface water

G oundwat er

I nhal ation of vapors - 4%

2- But anone - 5%

TOTAL

a These colums are independent of each other.

Sour ce:

Soi |

Air (vapors)
St ream sedi nent

Stream surface water

Ecol ogy and Environment, Inc. 1992.

Table 8

SUMVARY OF ESTI MATED EXCESS CANCER RI SKS
ASSOCI ATED WTH THE H&H SI TE - RVE CASE

Receptors

Chi |l dren
Adul ts (1-6 year-old)
3.9 x 10-3 3.2 x 10-2
2.1 x 10-5 3.6 x 10-5
2.5 x 10-4 1.6 x 10-3
4.8 x 10-4 1.7 x 10-3
0. 005 0.04
8.2 17.3
1.8 x 10-1 1.5
7.0 x 10-3 9.9 x 10-3
2.5 x 10-4 5.4 x 10-3
4.8 x 10-4 5.6 x 10-3
8.4 19

Adol escent s
(6-16 year old)

Si gni ficant Hazard | ndex
Contri butions by Exposure Routea

2.1 x 10-2 .-

1.4 x 10-4 .-

1.4 x 10-3 .-

2.4 x 10-3 .-
0.02

-- Drinking water - 96%

-- I nci dential ingestion - 99%

Dermal contact - 0.2%

Both refer to the total receptor risks for the receptor with the highest hazard index.

Si gni ficant Hazard | ndex
Contri butions by Chemi cal a

Manganese -

Anti nony -

Copper -
Bi s(2- et hyl hexyl ) phthal ate -
Manganese -
Chr omi um -
Cadmi um -
Zinc -

94%

34%

33%
20%
5%
4%
2%
1%



Receptors and exposure pat hways excluded fromevaluation in the risk assessnent were upland tertiary
consuners and top carnivores due to the size of the Site relative to the necessary honme range for these
species. The potential for significant exposure of these taxa to Site contam nants is considered mninal.

Based on these considerations, and on the potential exposure pathways and receptors identified in the
previ ous section, indicator species and assessnent endpoints were sel ected. Ubi quitous indicator species were
chosen based on their habitat requirements and the |ikelihood they would occur on the Site. The indicator
speci es incl ude:

! Anphi pods (Hyal el | a azteca) and nidges (Chirononus tentans)
representing aquatic biota expected to occur in the unnanmed
epheneral tributary;

The green frog (Rana clam tans nel anota) representing sem -
aquatic and terrestrial wildlife that are expected to occur
in the area and which nay depend on the tributary for a
fraction of their food or habitat needs;

The nmeadow vol e (M crotus pennsyl vani cus) representing snall
manmal s that are expected to occur on the Site; and

The American robin (Turdus mgratorius) representing
mgratory birds that are expected to occur on the Site.

Assessnent endpoints for the indicator species are the estinmated effects of Site contam nants on
survival, reproduction, growh, or other critical effects. These indicator species were chosen because of
their potential exposure and susceptibility to adverse effects of Site contaninants and avail abl e
t oxi col ogi cal data for these taxa

A.  Selection of Contam nants of Ecol ogi cal Concern

Copper, lead, and zinc were found at el evated concentrations in surface water sanples collected up to
the second | oggi ng road al ong the unnanmed epheneral tributary that drains the disposal area. Beyond the
second | ogging road, only lead and zinc are present, though at concentrations substantially |ower than the
sanpl es col |l ected before the second | ogging road. Aroclor 1260 was detected in six of the 15 surface water
sanpl es collected fromthe unnaned epheneral tributary prior to the second |ogging road. Therefore, the EA
focused on copper, lead, zinc, and Aroclor 1260 in surface water.

In sedinment, |ead and copper were found in elevated concentrations along the unnamed epheneral tributary
i mredi atel y bel ow the di sposal area and downstreamto the second | ogging road. Arsenic, alum num chrom um
and zinc also were present at el evated concentrations along the sanme portion of the tributary. O these six
contam nants, |ead and copper are present in substantially higher concentrations and are nore widely
distributed (i.e., they are present in elevated concentrations in nore of the sanples collected fromthe
above-nentioned | ocation). Therefore, even though all six metals are of concern, |ead and copper received
greater attention in the EA  Aroclor 1260 was detected in 14 of the 22 sedi ment sanples collected in the
unnaned epheneral stream and was al so addressed in the EA

In soil, copper, lead, and zinc were found at concentrations above the upper limt of 90th percentile of
common range found in eastern United States soils. Al umnum arsenic, and chromumwere al so found at
el evated concentrations in all surface soils collected on Site, and one surface soil collected downgradi ent
of the Site. One sanple, SS-6A, contained chromiumat a concentration above the upper limt of 90th
percentile of comron range found in eastern United States soils. Wile these inorganics are inportant,
copper, lead, and zinc were the focus of the EA because of their toxicity and el evated concentrations
conpared to the other inorganics.

PCBs, especially Aroclor 1260 and 1248, were detected in soil at concentrations greater than the EPA

Regi on 3 risked-based cooncentrations for residential soil. Bis(2-ethythexyl) phthal ate was found at
concentrations above the background sanple collected. However, none of the sanples exceeded the EPA Region 3
ri sk-based concentrations for residential soils. |In contrast, bis(2-ethylhexyl)phthalate was detected in 12

of the 17 soil sanples with a maxi num concentrati on of 63,000 Zg/kg. El even of
the 12 sanpl es had concentrati ons significantly above background | evels. PCBs and bi s(2-ethyl hexyl)phthal ate
were the focus of the EA for organics in soil



B. Exposure Assessnent

Three nmetal s (|l ead, copper, and zinc) and two organics (PCB and bi s(2-ethyl hexyl) phthal ate) have been
identified as the contam nants of ecol ogi cal concern. Three contam nant migration mechani sns are potentially
operating to disperse these Site contaminants further into the environnent: stormwater runoff,
wi nd, and groundwater. Under the conditions at the Site, and with the apparent absence of an organic carrier
sol vent for PCBs and bis(2-ethyl hexyl)phthal ate, both the metal and organi c contam nants woul d be
predominantly insoluble in the ground water. Therefore, the contam nants woul d be nore prone to bul k
mgration via runoff and wind rather than by dissolution followed by mgration in groundwater. The absence
and | ow | evel s of these contaminants in the groundwater sanples collected from beneath
the Site and from nearby residents corroborate this conclusion

Contami nants nigrating via surface water runoff may be found in the water and sedinent of the unnaned
epheneral tributary to Black Haw Branch and its associated wetland area. 1In this exposure scenario,
contami nants could directly mgrate fromthe bernmed di sposal area to the tributary during storns or snow
nelt. These contami nants can be carried on suspended soil or sedinent particles or in solution. The pH of
the surface water is acidic and netals, especially zinc, will go into solution. This was corrobrated by
el evated zinc concentrations in the filtered surface water sanples. Black Haw Branch, which receives the
tributary's water and suspended burden approxi mately one mle downstream fromthe di sposal area, would be the
ultimate fate of contami nants being transported by the tributary.

The aquatic sedi ment and surface water data indicate that exposure of the tributary's aquatic biota and
semaquatic and terrestrial wildlife to elevated contam nant concentrations does currently not extend past
the second | ogging road | ocated near sanples SW13 and SED-13. At this point, a secondary tributary
enters the intermttent stream The sedinment and surface water netal concentration in sanples i mediately
bel ow t he second | ogging road are greatly reduced fromthose adjacent to the disposal area. In sedinent, the
netal concentrations decrease to background |l evels. PCBs appear to have migrated in sedinments to
the confluence of the intermttent streamand the Bl ack Haw Branch. Contami nant migration via w nd erosion
whil e possible, is not likely assum ng the dense woody vegetation surrounding the berned di sposal area is
mai nt ai ned.

1. Qganic Exposure Point Concentrations

A nunber of environnmental factors affect the bioavailability of organics in the soil, especially the
anmount of organic carbon available. The sorption of organics by hum ¢ substances will be the controlling
factor in determining release, mgration, and fate of organics. For this assessnent, the bioavailable
fraction for organics was determ ned and used as the concentration available for uptake by receptor organisns
in the soil

Wiile plants do readily absorb sol ubl e organi ¢ conpounds of |ow nol ecul ar weight, the insolubility and
size of PCBs and phthal ate woul d argue agai nst substantial uptake via soil pore water. Therefore, it was
assuned for this assessnent that plants will not uptake the organic contam nants.

The geonetric nmean organi ¢ contamn nant concentration detected in surface water and sedi ments was used as
t he exposure point concentration

2. Metals Exposure Point Concentrations

A nunber of environnmental factors affect the bioavailability of nmetals in soil. |f environnmenta
factors such as adsorption and precipitation reactions are considered, the bioavail able concentrations nmay
drop by 10 to 100 fold for lead, 10 to 50 fold for copper, and 5 to 10 fold for zinc. However, for the
purposes of this screening-level risk assessnent, the bul k nmetal concentrations neasured at the Site will
serve as a sinple estinate of exposure concentrations. The geonetric average netal contaninant concentration
inunfiltered surface water and sedinents was used as the exposure point concentration

The principal routes of potential exposure of the neadow vol e and American robin to contam nants woul d
be vi a bioaccumul ati on through the food chain and incidental ingestion of contamnants in soil. For the
green frog, the principal routes of uptake of contami nants are fromthe water, direct ingestion of soil, and
bi oaccunul ati on t hrough the food chain

C. Summary of Ecol ogi cal Risks and Uncertainties



The risks of Site contam nation were quantified by calculating an H ratio for each contam nant,
pat hway, and receptor that could be quantitatively evaluated. The H's were calcul ated as fol | ows:

H = ED TRV
wher e
HI = Hazard i ndex;
ED = Esti mat ed dosage or geonetric nean concentrations
(for surface water and sedinment) in nedium
TRV = Toxicity reference val ue

An H greater than one (1) woul d be considered presunptive evidence of the potential for risk of chronic
or acute (for aquatic benthos only) toxicological effects to a given ecol ogi cal receptor.

The surface water acute and chronic H's are 15.0 and 22.5, respectively, for copper, 1.2 and 173.57 for
PCBs, and 4.65 and 5.07 for zinc. This suggests a potential for ecological risk to aquatic biota for both
acute and chronic inpacts. The |lead acute and chronic H's are 0.69 and 17.94, respectively, suggesting no
acute inpacts, but potential chronic inpacts in surface water. As a result, taxa receiving brief exposures to
the tributary waters (e.g., mgrating waterfow ) would be a low risk, while resident taxa may be affected).

For anphi bi ans, such as the green frog, exposure to copper and |lead in the sedi ment and surface water
via the food chain or direct contact or incidental ingestion may result in adverse effects. The H's are 3.15
and 7.62 for |ead and copper, respectively. As a result, resident biota receiving chronic exposures to the
sedi nent and surface water nmay be at risk for toxic effects by the current copper and lead levels. H values
for PCBs, zinc, and bis(2-ethyl hexyl)phthal ate were not cal culated. Toxicity reference val ues were not
avai |l abl e for these substances. The high estinated dosage val ue suggests that a potential exists for adverse
effects for these contam nants

For copper and lead in the Site soil, food chain or direct exposures may result in adverse toxicol ogi cal
effects for the neadow vol e and Anerican robin. The copper H's for neadow vole and American robin are 175
and 1.69, respectively, and H's for lead are 6.30 and 14.03, respectively. Results for PCBs indicate a
potential for adverse effect for the robin (H of 26.23), but not the neadow vole (H of 0.07). The H for
zinc in neadow vol e was essentially one (1) and may pose sone risk while zinc poses no potential risk for the
Anmerican robin. Bis(2-ethyl hexyl) phthal ate poses no risk potential to the meadow vole. The H for this
substance was not cal cul ated for the robin because toxicity reference values were not available. The high
estimat ed dosage val ue suggests that a potential exists for adverse effects for
t hi s cont am nant

The sedinment H's for the epheneral tributary based on the | owest-observed-effect |evel are 4.84 for
copper, 6.03 for lead, 0.29 for zinc, and 497 for Aroclor 1260. These H values indicate that there is a
hi gh risk of some ecol ogi cal inpact associated with the copper, |ead, and Aroclor 1260 contani nation
of the sedinments and that this contam nation at these levels would be expected to inpair use of the sedinents
by the benthic comrunity. This conclusion was corroborated with the chronic toxcity tests perforned on
Hyal el | a azteca and Chirononus tentans. The sedinments were toxic to both these organisns.

Uncertainties in this assessnent are associated with both the exposure and toxicity assessments. The
principal uncertainty in the exposure assessnent involves estinmating the bioavailable fraction in soils.
Additional uncertainties arise froma |lack of informati on about incidental ingestion and dermal pathways for
wildlife. Mreover, each input variable used to derive estimted exposures for the food chain pathway is
subject to uncertainty. Generally, the worst case was assunmed to provide a conservative estimate. Few
reliable toxicity values were available for soils and for effects of Site-related contam nants on wildlife.
Therefore, considerable uncertainties exist in the extrapolation of toxicity values derived from surrogate
species to the species of concern. As with the exposure assessnent, reasonabl e worst-case assunptions were
made to provi de a conservative estinate

In general, the risk assessnent is likely to overestimate rather than underesti mate the risks of adverse
ecol ogical effects at the Site because of the conservative nature of the assunptions used

Quantitative exposure scenarios were devel oped for the nmeadow vol e, Anerican robin, and green frog
Based on the habitat and food requirenents of the indicator species, each species will exhibit a different
exposure scenario. The green frog may use the unnaned tributary and surroundi ng vegetati on and invertebrates



for all their food and habitat requirenents, while the nmeadow vole and robin nay use the Site and surrounding
vegetation for their food and habitat requirenents.

VI11. DESCRI PTI ON OF ALTERNATI VES

In the Feasibility Study (FS), engineering technol ogies applicable to remediating the contam nated nmedi a
were screened according to their effectiveness and inplenentability. Those technol ogies remaining after the
screeni ng process were then developed into renmedial alternatives. The nediumspecific renedial alternatives
were devel oped utilizing information and data fromthe FS report.

Because the soil designated for renediation is apparently acting as at |east a partial source of ground
water contamination, it is appropriate to conbine the soil/sedinment and ground water alternatives into
conprehensive Site-wide alternatives. The retained nediumspecific alternatives presented in the FS have
been conbined into the following Site-wide alternatives:

I Aternative A No acti on.

Alternative B: Cappi ng of contam nated soils and sedi nments,
limted institutional controls.

Alternative Bl: Cappi ng of contam nated soils and
sedi nents, extraction and on-site treatnent of
contam nated ground water, limted institutional controls.

Alternative B2: Cappi ng of contam nated soils and
sedinents, in situ biological treatnent of ground-water with
limted aboveground treatnent.

Alternative C Excavati on of contami nated soils and
sedinents, on-site thernal desorption treatnent of organics-
contam nated soils and sedi nents, on-site solvent extraction
treatnent of netal s-contam nated soils and sedi nents, on-
site disposal.

Al ternative Cl: Excavation of contam nated soils and
sedinents, on-site thernal desorption treatnent of
organi cs-contami nated soils and sedinents, on-site

sol vent extraction treatnment of netal s-contam nated
soils and sedinents, on-site disposal. Extraction and
on-site treatnent of contam nated groundwater.

Al ternative: Excavation of contam nated soils and
sedinents, on-site thernal desorption treatnent of organics-
contam nated soils and sedinents, on-site solvent extraction
treatnent of netal s-contam nated soils and sedi nents, on-
site disposal, in situ biological treatment of ground water
with limted aboveground treatnent.

Alternative D Excavati on and on-site thernal desorption
treatment of contaminated soils and sedinents, off-site disposal.

Al ternative DI: Excavation and on-site thermal desorption
treatment of contaninated soils and sedinents, off-site

di sposal, extraction and on-Site treatnment of contaninated
ground water.

Al ternative D2: Excavation and on-site thermal desorption
treatment of contanminated soils and sedinents, off-site
disposal, in situ treatnent of contam nated ground water.

Alternative E Excavation and off-site treatnent and
di sposal of contam nated soils and sedi nments.



Al ternative El: Excavation and off-site treatnment and
di sposal of contaninated soils and sedinents,
extraction and on-Site treatment of contaninated ground water.

Al ternative E2: Excavation and off-site treatnent and
di sposal of contam nated soils and sedinments, in situ

bi ol ogi cal treatnent of contam nated ground water with
limted aboveground treatnent.

Alternative F: In situ treatment of contaminated soils with
steam stripping and solidification, excavation and off-site
di sposal of contam nated sedi ments.

Alternative FI1: In situ treatment of contam nated soils
with steamstripping and solidification, excavation and off-
site disposal of contam nated sedinents, extraction and on-
site treatnment of contam nated ground water.

Al ternative F2: In situ treatment of contam nated soils
with steam stripping and solidification, excavation and off-
site disposal of contam nated sedinents, in situ biol ogical
treatment of ground water with |imted aboveground treatnent.

Alternative A NO ACTI ON
Capital Cost:3 $ -0-

Annual O8M Cost : $ 66, 100
Total Present Worth: $ 1,016, 122
I npl enent ati on Ti me: 30 years

Section 300.430 (e) (6) of the NCP requires that a "No Action" alternative be evaluated at every NPL
site in order to establish a baseline for conmparison. Under this alternative, EPA would take no further
renmedial action at the Site to prevent exposure to the contam nated nedia or to otherw se reduce risks at the
Site. Gound water and surface water woul d be nonitored under this alternative.

Al ternative B: CAPPI NG OF CONTAM NATED SO L AND SEDI MENT,
LI M TED I NSTI TUTI ONAL CONTRCLS

Capital Cost: $ 266, 000
Annual O8M Cost : $ 63, 500
Total Present Worth: $ 1, 049, 000
I mpl emrent ati on Ti ne: 30 years

Alternative B would elimnate direct contact with the contam nated soil and sedinents through the
installation of a RCRA Subtitle Cnultilayer cap. The cap would al so reduce surface water infiltration
t hrough the contam nated soil and reduce the continued mgration of contam nants to the ground water. The
capped area woul d be fenced to restrict access. Both the cap and the fence would be maintained to ensure
| ong-term protectiveness.

Prior to capping, this alternative would include the excavati on of contam nated stream sedi nents and
surface soils beyond the berned di sposal area. Additional sanpling would be performed during the Renedi al
Design to determne the exact linits of excavation. The excavated material would be placed w thin the bermed
area within the area to be capped.

3The costs provided in this docunent are estimates to be used solely for the purpose of conparative
anal ysi s.

Deed restrictions would be placed on the contam nated property to prohibit use of the contam nated
ground water and to protect the integrity of the cap. Gound water nonitoring would be continued to detect
any inpact to local residents fromthe mgration of ground water contam nation.

A periodic review pursuant to CERCLA § 121(c), 42 U S.C. § 9621(c), would be required under this
al ternative.



Al ternative Bl: CAPPI NG OF CONTAM NATED SO LS AND SEDI MENTS,
EXTRACTI ON AND ON- S| TE TREATMENT OF
CONTAM NATED GROUND WATER, LI M TED
I NSTI TUTI ONAL CONTRCLS

Capital Cost: $ 886, 423
Annual O8M Cost : $ 234,508
Total Present Wrth: $ 4,491, 273
I nmpl enrent ati on Ti ne: 30 years
Al of the actions described under Alternative B would b inplemented. |In addition, contam nated ground

wat er woul d be extracted and treated on-site to achieve the cleanup |levels (see Table 12). For costing
purposes, it was assumed that three extraction wells would be used. Additional field investigations would be
perforned during the Renedial Design to deternine the appropriate configuration of the extraction well
network and the need for additional extraction wells. This alternative would include the follow ng el enents
in addition to those described for Alternative B

1 Gound water extraction via punping wells;

Metal s renoval via precipitation and sedi mentation

Organi cs destruction via UV oxidation

Car bon polishing; and

Surface discharge of treated ground water to the intermttent stream

A nonitoring programwoul d be inplemented to neasure the effectiveness of the ground water treatmnment
system to evaluate potential inpacts of the systemon ecol ogical receptors, and to ensure |ocal residents
are not inpacted by cleanup activities

Al ternative B2: CAPPI NG OF CONTAM NATED SO LS AND SEDI MENTS,
IN SI TU TREATMENT OF CONTAM NATED GROUND
WATER W TH LI M TED ABOVEGRCUND TREATMENT,
LI M TED I NSTI TUTI ONAL CONTRCLS

Capital Cost $ 1,419, 548
Annual O8M Cost : $ 376, 500
Total Present Worth: $ 5,327,505
I npl enent ati on Ti ne: 15 years
Al of the requirements described under Alternative B would be inplenented. In addition, ground water

treatnment would be inplenented primarily by in situ biological treatnment of phenols, ketones, and aromatic
hydr ocarbons (and possi bly sone chl ori nated hydrocarbons), and aboveground treatnment of netals, pesticides,
PCBs, and ot her non-bi odegradabl e conpounds. The treatnent systemwoul d extract ground water fromthe center
of the plume of contam nation, treat it aboveground to remobve non-bi odegradabl e conpounds, add nutrients and
oxygen needed to pronote growth of aerobic microorganisns, and reinject the water at the periphery of the
plume. This treatment system woul d be designed to destroy the highest concentration contanminants in situ to
reduce the tine required to reach the cleanup | evels (see Table 12). The ground

water in the upper portions of the saprolite aquifer would be treated through a conventual extraction and
treatment process.

A nonitoring programwoul d be inplemented to neasure the effectiveness of the ground water treatmnment
system to evaluate potential inpacts of the systemon ecol ogical receptors, and to ensure |local residents
are not inpacted by cleanup activities

Al ternative C EXCAVATI ON OF SO LS AND SEDI MENTS, ON-SITE
THERVAL DESORPTI ON TREATMENT OF ORGANI CS-
CONTAM NATED SO LS AND SEDI MENTS, ON-SI TE
SOLVENT EXTRACTI ON TREATMENT OF METALS-
CONTAM NATED SO LS AND SEDI MENTS, ON-SITE
DI SPOCSAL



Capital Cost: $ 1,556, 024

Annual &M Cost : $ 63,500
Total Present Wrth: $ 2,215,132
I npl enent ati on Ti me: 1 year

Alternative C provides for the excavati on of contam nated soils and stream sedinents fol |l owed by on-site
treatment and backfilling at the Site. The organics wuld be treated by yhernal desorption, and the metal s
by sol vent extraction. The total estimated volunme of contaminated soil to be treated is
5,269 yd3, based on concentrations exceeding the soil cleanup levels to a depth of six feet. Additional
sanpling would be perforned during the Renedial Design to determ ne the exact extent of soil and sedi nment
excavat i on.

Excavated soils and sediments woul d be treated by thernal desorption to renove organic contamnm nants
above heal t h-based cl eanup levels (see Table 12). The thermal desorption process consists of heating soilds
cont ai ni ng organi c contaninants, thereby driving off the water and organic contaninants and
producing a dry solid containing trace anounts of the organic residue. The treated soils and sedi nents woul d
be backfilled on-site.

Sol vent extraction would then be utilized to renove netal s above heal t h-based cl eanup | evel s (see Tabl e
12). Solvent extraction uses a treatment tank in which soil is honmogeneously m xed, flooded with a solvent,
and again mxed thoroughly to allow the waste to cone in contact with the solution. Once
mxing is conplete, the solvent is drawn off by gravity, vacuumfiltration, or some other conventional
dewat ering process. The solids are then rinsed with a neutralizing agent (if needed) and dri ed.

Treatability studies would be required to determne the solvent with the best chem cal characteristics
needed to adequately address the conditions at the Site. The solvent would be treated for reuse on-site
through neutralization. The regeneration process would generate a netals sludge which would
be di sposed of off-site. It is expected that the sludge woul d be handl ed as a hazardous waste requiring
treatment at a RCRA-pernitted facility prior to disposal.

Deed restrictions would be placed on the contam nated property to prohibit use of the contaninated
ground water. Gound water nonitoring would be continued to detect any inpact to |ocal residents fromthe
mgration of ground water contam nation. A periodic review pursuant to CERCLA § 121(c), 42 U S.C. § 9621(c),
woul d be required under this alternative.

ALTERNATI VE QO : EXCAVATI ON COF CONTAM NATED SO LS
SEDI MENTS, ON-SI TE THERVAL DESORPTI ON
TREATMENT OF ORGANI CS- CONTAM NATED SO LS AND
SEDI MENTS, ON-SI TE SCLVENT EXTRACTI ON
TREATMENT OF METALS- CONTAM NATED SO LS AND
SEDI MENTS, ON-SI TE DI SPCSAL, EXTRACTI ON AND
ON- SI TE TREATMENT OF CONTAM NATED GROUND

WATER
Capital Cost: $ 5, 155, 532
Annual O8M Cost : $ 234, 500
Total Present Worth: $ 8, 760, 382
I npl erent ati on Ti ne: 30 years
Al of the actions described under Alternative C would be inplenented. |In addition, ground water woul d

be treated as described in Alternative Bl. Deed restrictions would be required until the cleanup standards
have been achi eved.

A ternative C2: EXCAVATI ON OF CONTAM NATED SO LS AND
SEDI MENTS, ON-SI TE THERVAL DESCRPTI ON
TREATMENT OF ORGANI CS- CONTAM NATED SO LS AND
SEDI MENTS, ON-SI TE SCLVENT EXTRACTI ON
TREATMENT OF METALS- CONTAM NATED SO LS AND
SEDI MENTS, ON-SI TE DI SPCSAL, I N SITU
TREATMENT OF GROUND WATER

Capital Cost: $ 5,707, 657
Annual O8M Cost : $ 376, 500



Total Present Wrth: $ 9,616, 614
I npl enent ati on Ti me: 15 years

Al of the actions described under Alternative C would be inplenmented. |n addition, ground water woul d
be treated as described in Alternative B2. Deed restrictions would be required until the cleanup standards
have been achi eved.

A ternative D EXCAVATI ON OF CONTAM NATED SO LS AND
SEDI MENTS, ON-SI TE THERVAL DESORPTI ON
TREATMENT OF CONTAM NATED SO LS AND
SEDI MENTS, OFF-SI TE DI SPCSAL

Capital Cost: $ 3,233,075
Annual O8M Cost : $ 63, 500
Total Present Worth: $ 3,892,183
I npl enrent ati on Ti ne: 1 year

Alternative Dis simlar to Alternative C except that no netals treatnent woul d be provided on-site,
and the excavated and treated soils and sedinents woul d be di sposed of off-site. The objective of the
on-site treatnent is to reduce the total nass of PCBs and other organic contaminants sent to the landfill for
off-site disposal. Treated soil would be disposed of in an off-site RCRA Subtitle D-permtted |andfill,
unl ess found to exhibit hazardous characteristics. Soils found to exhibit hazardous characteristics would
require treatnment and disposal at a RCRA-pernitted Subtitle Cfacility.

Deed restrictions would be placed on the contam nated property to prohibit future residental devel opnent
and/ or use of the contam nated ground water. G ound water nonitoring would be continued to detect any inpact
to local residents fromthe mgration of ground water contani nation.

A periodic review pursuant to CERCLA § 121(c), 42 U S.C. § 9621(c), would be required under this
al ternative.

Al ternative Di: EXCAVATI ON OF CONTAM NATED SO LS AND
SEDI MENTS, ON-SI TE THERVAL DESORPTI ON
TREATMENT OF CONTAM NATED SO LS AND
SEDI MENTS, OFF-SI TE DI SPCSAL, EXTRACTI ON AND
ON- SI TE TREATMENT OF CONTAM NATED GROUND

WATER
Capital Cost: $ 4,155,775
Annual O8M Cost : $ 376, 500
Total Present Wrth: $ 8,063, 732
I mpl emrent ati on Ti ne: 15 years
Al of the actions described under Alternative D would be inplenmented. |In addition, ground water woul d

be treated as described in Alternative Bl. Deed restrictions would be required until the cleanup standards
have been achi eved.

Al ternative D2: EXCAVATI ON OF CONTAM NATED SO LS AND
SEDI MENTS, ON-SI TE THERVAL DESORPTI ON
TREATMENT OF CONTAM NATED SO LS AND
SEDI MENTS, OFF-SITE DI SPCSAL, I N SITU
TREATMENT OF CONTAM NATED GROUND WATER

Capital Cost: $ 4,033,000
Annual O8M Cost : $ 376, 500
Total Present Worth: $ 8,063,732
I npl erent ati on Ti ne: 15 years
Al of the actions described under Alternative D would be inplenented. |In addition, ground water woul d

be treated as described in Alternative B2. Deed restrictions would be required until the cleanup standards
have been achi eved.



A ternative E EXCAVATI ON AND CFF- SI TE DI SPCSAL OF
CONTAM NATED SO LS AND SEDI MENTS

Capi tal Cost: $ 524, 157
Annual O8M Cost : $ 63, 500
Total Present Worth: $ 1,183,265
I npl enent ati on Ti ne: 1 years

Under Alternative E, contanminated soil and sedinents above cleanup | evels described in Table 12 woul d be
excavated, treated if necessary, and disposed at an off-site landfill. Additional sanpling would be performed
during the Renedial Design to determ ne the exact extent of sedinent excavation. Soils and
sedinents found to be RCRA nonhazardous coul d be disposed of in an off-site RCRA Subtitle Dlandfill. Soils
and sedinments found to be RCRA hazardous would require treatment and di sposal at a RCRA-pernitted Subtitle C
facility. Solely for cost estimation purposes, 15% of the netal s-contamnated soil is assumed to require
disposal in a RCRA Subtitle Cfacility.

Soils found to contain PCBs above 50 ng/ kg (expected to be a very small quantity) woul d be di sposed of

at a Toxic Substances Control Act (TSCA) landfill. Soils found to contain PCBS | ess than 50 ng/ kg woul d be
di sposed of in accordance with Virginia Solid Waste Managenent Regul ations (VSWWR) § 672-20-10, if disposed
inVirginia. |If soils are disposed in another state, they will be disposed in accordance with applicable

state requirenents.

Deed restrictions would be placed on the contam nated property to prohibit future use of the
contam nated ground water. Ground water nonitoring would be continued to detect any inpact to |local residents
fromthe migration of ground water contam nation.

A periodic review pursuant to CERCLA § 121(c), 42 U S.C. § 9621(c), would be required under this
alternative.

Al ternative EI: EXCAVATI ON AND COFF- SI TE DI SPCSAL CF
CONTAM NATED SO LS AND SEDI MENTS, EXTRACTI ON
AND ON- SI TE TREATMENT OF CONTAM NATED GROUND

WATER
Capital Cost: $ 2,341, 432
Annual &M Cost : $ 234,500
Total Present Wrth: $ 5,946, 282
I npl emrent ati on Ti ne: 30 years
Al of the actions described under Alternative E would be inplenmented. |In addition, ground water would

be treated and nonitored as described in Alternative Bl. Deed restrictions would be required until the
cl eanup standards have been achi eved.

A ternative E2: EXCAVATI ON AND CFF- SI TE DI SPCSAL OF
CONTAM NATED SO LS AND SEDI MENTS, I N SI TU
TREATMENT OF CONTAM NATED GROUND WATER

Capi tal Cost: $ 2,927,557
Annual O8M Cost : $ 376, 500
Total Present Wrth: $ 6,835,514
I mpl emrent ati on Ti ne: 15 years
Al of the actions described under Alternative E would be inplenmented. |n addition, ground water woul d

be treated as described in Alternative B2. Deed restrictions would be required until the cleanup standards
have been achi eved.

Al ternative F IN SI TU TREATMENT OF CONTAM NATED SO LS WTH
STEAM STRI PPI NG AND SCLI DI FI CATI ON,
EXCAVATI ON AND CFF- SI TE DI SPCSAL OF
CONTAM NATED SEDI MENTS

Capi tal Cost: $ 4,011, 757
Annual O8M Cost : $ 63, 500



Total Present Wrth: $ 4,670, 865
I npl enent ati on Ti me: 1 years

This alternative treats soils via in situ techniques. |In situ steamstripping would force steaminto
areas of organic contam nation to volatilize the contanminants. The area being treated woul d be encl osed to
capture the volatilized contaminants. |In situ solidification would be used to i mobilize netals found in
contaminated soil. Large bore augers are used to penetrate and mx the soil. Solidification agents such as
portland cenent, silicates, or other proprietary additives are introduced through the auger to the soil

Sedi nents, because they are |located near the surface, are not good candidates for the in situ
technol ogies identified for this Site's contam nants. Therefore, contaninated sedi ments woul d be excavat ed
and di sposed of off-site. Additional sanpling would be perforned during the Renedial Design to deternine the
exact extent of sediment excavation. For costing purposes, it is assuned that the excavated sedi ments do not
exhi bit RCRA hazardous wastes characteristics. Under these circunstances, treatment woul d not be required
and the excavated sedi ments woul d be di sposed of off-site in a RCRA Subtitle D-permtted |andfill. Additional
sanpling of the sedinents would be perforned during the Renedial Design to determne the need for treatnent.

Deed restrictions would be placed on the contam nated property to prohibit future use of the
contami nated ground water. Ground water nonitoring would be continued to detect any inpact to |local residents
fromthe mgration of ground water contam nation

A periodic review pursuant to CERCLA § 121(c), 42 U S.C. 8 9621(c), would be required under this
al ternative.

A ternative F1: IN SI TU TREATMENT OF CONTAM NATED SO LS W TH
STEAM STRI PPI NG AND SCLI DI FI CATI ON,
EXCAVATI ON AND CFF- SI TE DI SPCSAL OF
CONTAM NATED SEDI MENTS, EXTRACTI ON AND ON-
S| TE TREATMENT OF CONTAM NATED GROUND WATER

Capital Cost: $ 4,632, 007
Annual O8M Cost : $ 234,500
Total Present Wrth: $ 8, 236, 857
I mpl enrent ati on Ti ne: 30 years
Al of the actions described under Alternative F would be inplenmented. |In addition, ground water woul d

be treated as described in Alternative Bl. Deed restrictions would be required until the cleanup standards
have been achi eved.

Al ternative F2: IN SI TU TREATMENT OF CONTAM NATED SO LS WTH
STEAM STRI PPI NG AND SCLI DI FI CATI ON,
EXCAVATI ON AND CFF- SI TE DI SPCSAL OF
CONTAM NATED SEDI MENTS, I N SI TU Bl OLOG CAL
TREATMENT OF GROUNDWATER W TH LI M TED ABOVE-
GROUND TREATMENT

Capital Cost: $ 5, 165, 132
Annual O8M Cost : $ 376, 500
Total Present Wrth: $ 9,073, 089
I mpl emrent ati on Ti ne: 15 years
Al of the actions described under Alternative F would be inplenented. |In addition, ground water woul d

be treated as described in Alternative B2. Deed restrictions would be required until the cleanup standards
have been achi eved.

I X COVPARI SON CF ALTERNATI VES

The renedi al action alternatives descri bed above were eval uated using the following criteria, as
required under the NCP, 40 C F.R 300.430(e) (9) (iii)

Threshold Criteria: Statutory requirements that each alternative nmust satisfy in order to be eligible for
sel ection



1) Overall Protection of Human Health and the Environnent.

Eval uation of the ability of each alternative to provide
adequat e protection of human health and the environnent in
the long and short-term description of how risks posed

t hrough each exposure pathway are elimnated, reduced, or
controll ed through treatnent, engineering controls, or
institutional controls.

2) Conpliance with Applicable or Relevant and Appropriate
Requi renent s ( ARARS)

Eval uation of the ability of each alternative to attain
appl i cabl e or rel evant and appropriate requirements under
federal environmental |aws and state environmental or
facility siting laws or provide grounds for invoking a
wai ver established under CERCLA

Primary Balancing Oriteria: Technical criteria upon which the detailed analysis is prinarily based.
3) Long- Term Ef f ecti veness and Per manence

Eval uati on of expected residual risk and the ability of each
alternative to maintain reliable protection of hunman health
and the environnent over time after cleanup requirenents
have been net.

4) Reduction of Toxicity, Mbility, or Volume through Treatnent

Eval uation of the degree to which an alternative enpl oys
treatment nethods to reduce the toxicity, nobility, or
vol umre of hazardous substances at the Site

5 Short-Term Ef fecti veness

Eval uation of the period of time needed to achieve
protection and any adverse inpacts on human health and the
envi ronment that may be posed during the construction and
i mpl erent ati on peri od.

6 I npl enentability

Eval uation of the technical and administrative feasibility
of each alnernative, including the availability of naterials
and servi ces.

7) Cost

Section 121 of, CERCLA, 42 U S.C § 9621, requires selection
of a cost-effective renedy that protects hunan heal th and

the environnent and neets the other requirenents of the
statute. Alternatives are conpared using present worth

cost, which includes all capital costs and the operation and
mai nt enance cost incurred over the life of the project.
Capital cosns include expenditures necessary to inplenent a
remedi al action (e.g., construction costs). Al costs
presented are estimates conputed for conpari son purposes only.

Modi fying Griteria: Criteria considered throughout the devel opnent of the preferred remedial alternative and
formal |y assessed after the public comrent period, which nay nodify the preferred alternative

8) St at e Accept ance



Assessnent of technical and administrative issues and
concerns that the State nay have regardi ng each alternative.

9) Communi ty Accept ance

Assessment of issues and concerns the public may have
regardi ng each alternati ve based on a review of public
conments received on the Admi nistrative Record and the
Proposed Pl an.

A Overall Protection of Human Health and the Environnent

Alternatives that do not include remedi ation of the ground water contamination at the Site do not
address potential human health risks posed by use of ground water. Alternatives A, B, C D E and F,
therefore, do not neet this threshold criteria for overall protection of human health and the environnent and
will not be considered further in this analysis.

Alternatives Bl and B2 reduce risks posed via Site soils, sedinents, surface water, and ground water by
cappi ng the contam nated soils and sedinents in the disposal area (contaninated sedinents will be renoved and
consolidated into the disposal area prior to capping) and extracting and treating the ground water. Reduced
risk will be achieved only if the cap is properly maintained and the extracti on system continues to operate.

Alternatives Cl, C, D1, D2, El, E2, F1, and F2 all effectively reduce risks posed by Site contaninants
through treatnent and/or disposal of soils and sedinents and treatnent of contam nated ground water.
Alternatives Cl and C2 treat the soils and sedinents to health-based cleanup | evels (see Table
12). Aternatives DI and D2 treat organic contaminants on-site, then dispose of the treated soils and
sediment in an off-site landfill. Alternatives F1 and F2 treat soils on-site to health based cleanup |evels
and di spose of sediments in an off-site landfill. A ternatives El and E2 di spose of soils and sedinents in
an off-site landfill.

B. Conpl i ance with Applicable or Rel evant.and Appropriate
Requi renents (ARARs) and To Be Considered Materials (TBCs)

Under Section 121(d) of CERCLA, 42 U.S.C. § 9621(d), and EPA guidance, renedial actions at Superfund
sites nmust attain legally applicable or relevant and appropriate Federal and state environnmental standards,
requirenents, criteria, and limtations (collectively referred to as ARARS). Applicable requirenents are
t hose substantive environmental protection requirenents, criteria, or limtations promnul gated under Federal
or state law that specifically address hazardous substances found at the Site,
the remedial action to be inplenented at the Site, the location of the Site, or other circunstances at the
Site. Relevant and appropriate requirenments are those which, while not applicable to the Site, neverthel ess
address problens or situations sufficiently simlar to those encountered at the Site that their use is well
suited to that Siteh

An overview of site-specific ARARs is presented below in Tabl e 10.
1. CHEM CAL- SPEC FI C ARARs

Cheni cal -specific soil ARARs exist only for PCB contam nation (see TabLe 10). The PCB ARAR woul d not be
met with Alternatives Bl or B2. Alternatives Cl, C, D1, D2, El, E2, F1, and F2 will neet the soil ARARs
t hrough soil excavati on and/or treatnent.

Cheni cal -specific APARs for ground water exist as federal drinking water standards and state ground
water quality standards. Aternatives Bl, B2, Cl, C, D1, D2, E1, E2, F1, and F2 woul d neet the ground water
ARARs through extraction and treatment or in situ treatnent throughout the saprolite aquifer.

Long extraction and treaTment durations may be required before ARARs are achi eved.

2. ACTI ON- SPECI FI C ARARs

Action-specific ARARs are applicable on an alternative-specific basis. Al alternatives discharging
treated ground water (Alternatives Bl, Cl, D1, El, and F1) would neet the substantive state and federal
di scharge requirenents. Alternatives reinjecting ground water as part of an in situ treatment program
(Alternatives B2, C, D2, E2, and F2) would neet the requirements of the VDEQ for ground water injection.



Alternatives Bl and B2 woul d neet action-specific ARARs for cap construction. Soil treated by thernal
desorption under A ternatives, Cl, C2, DI, and D2 or by in situ steamstripping under Alternatives F1 and F2
woul d neet air emssion criteria. |If total PCP concentrations greater than 50 ng/ kg are treated by thernal
desorption, the systemwould provide treatnent equivalent to that required by a TSCA-permtted incinerator.



TABLE 10
Applicabl e or Rel evant and Appropriate Requirenments (ARARs)
and Gt her Standards To Be Considered (TBQC)

St andards, Requirenents,
Criteria, or Limtations Citation Description

CHEM CAL- SPECI FI C ARARs and TBCs

Safe Drinking Water Act 40 CF. R Part 141, Est abl i shes Maxi mum Cont am nant

Regul ati ons Subpart F Level s (MCLs) and non-zero Maxi num
40 CF. R Part 141, Cont ami nant Level Coals (MCLGs) that
Subpart B woul d be allowed to remain in ground

wat er used for drinking water

Toxi ¢ Substances Control 40 C.F.R 8761, Establ i shes | evel for PCB cl eanups and
Act Regul ations Subpart G renedi ation requirenents

Revi sed Interim Soil Lead CSWER Directive No. Establ i shes a process and factors to
Qui dance for CERCLA 9355.4-12, July 1994 determne Site-specific |ead cleanup
Sites and RCRA levels that are protective of human
Corrective Action Facilities heal th (TBC

Qui dance on Renedi al CSWER Directire No. Est abl i shes | evel of PCB cl eanup and
Actions for Superfund 9355. 4-01, August renedi ation requirenents

Sites with PCB 1990

Cont ami nati on (TBO)

The Potential for NOAA Techni cal Est abl i shed chemi cal -specific goals for
Bi ol ogi cal Effects of Menmor andum NOS sedi nent remedi ation

Sedi nent - Desor bed OMVA52, March 1990

Contanmi nants Tested in (TBO)

the National Status and
Trends Program

ACTI ON- SPECI FI C ARARs and TBGCs

Resour ce Conservation 40 CF. R Part 261 Identification and listing of hazardous
and Recovery Act (RCRA) VHMR Part 11 wast e
Regul ations and Virginia
Hazar dous Waste 40 CF. R Part 262 St andards applicable to generators of
Managenent Regul ations VHWR Part M hazar dous waste
( VHWR)
40 CF. R Part 263 St andards applicable to transporters of
VHMR Part VI hazar dous waste
40 CF. R Part 264 St andards for owners and operators of
VHWWR Part X hazardous waste treatnment, storage

and di sposal facilities

40 CF. R Part 268 Land D sposal Restrictions
VHWR Part XV



Virginia Solid Waste
Managenent Regul ati ons
(VSWWR)

Cl ean Water Act (COW)
Regul ati ons

Virginia State Water
Control Board
Regul ati ons

Virginia Pollution
Di scharge El i mnation
Syst em Regul ati ons

Virginia Pollution
Abat emrent Permit
Program Regul ati ons

Clean Air Act Regul ations

Virginia Water Protection
Permt Regul ati ons

Virginia Air Pollution
Control and Abat enent
Regul ati ons

Virgi nia Erosion and
Sedi nent Control
Regul ati ons

Endanger ed Speci es Act;
Virgi ni a Endangered
Speci es Act

Chesapeake Bay
Preservation Act
Regul ati ons

Executive Order 11990 on
Wet | ands Protection;
Virginia Wtl ands

Regul ati ons

VR 672-20-10 Requirenents for the identification,
treatnment, storage and di sposal of solid
wast es

40 CF.R § 122.44 Anbi ent Water Quality Standards for

protection of aquatic life in surface

wat er s

VR 680-21- 00 Surface and Ground Water Quality
Standards for protection of surface and
ground water resources

VR 680- 14- 00 Requi rements for effluent discharge to
surface waters

VR 680- 14- 00 Requirements for effluent discharge to

| and surfaces

40 CF. R Part 50 Est abl i shes anmbient air quality

st andar ds

40 CF. R Part 50 Establ i shes air nmonitoring requirenents

VR 680-15-01 Requi rements for dredging, filling and
di scharging to surface water (including
wet | ands)

VR 120-01 Establ i shes air enission standards

VR- 625- 02- 00 Erosi on control requirenents for |and-

disturbing activities

16 U S.C. 1531 et seq. Prevents taking of protected species
and destruction of habitat; requires
bi ol ogi cal assessnent to determne if
threatened or endangered species are

pr esent

Code of Virginia 8§
29.1 to 100 et seq.

LOCATI ON- SPECI FI C ARARs and TBCs

VR 173-02-01 Regul ates | and-di sturbing activities in
tidal and non-tidal wetlands in the

Chesapeake Bay drai nage are

40 CF. R Part 6
(Appendi x A)

Regul ates activities that inpact

wet | ands; requires wetland protection
and restoration

VR 450- 01- 0051



Alternatives D1, D2, El, E2, F1, and F2 woul d neet action-specific ARARs for excavation, staging,
transportation, and off-site disposal at a RCRA-permitted landfill.

3. LOCATI ON- SPECI FI C ARARS

Locati on-specific ARARs for the Site are limted to requirements to maintain the integrity of the
wet | ands surrounding the Site during renediation.

Alternatives Bl, B2, Cl, C, D1, D2, El, E2, F1, and F2 would inpact wetlands to a simlar degree,
principally through excavation of contaninated sedinments. Alternatives involving extraction, treatnent, and
di scharge of ground water (Alternatives Bl, Cl, D1, E1, and F1) could potentially |ower the
wat er tabl e beneath the wetlands and partially dehydrate them This inpact could potentially be mnimzed by
di scharging the treated ground water directly to the wetl ands.

C. Long-Term Ef fecti veness and Per manence

Alternatives Bl and B2 rely on continued nai ntenance of the cap and the continued inpl enentation of
ground water treatment to provide long-termeffectiveness. These alternatives are considered | ess effective
over the long termthan alternatives that renove contaminants fromthe Site through treatment or off-site
di sposal .

Alternatives Cl, C2, D1, D2, El, and E2 provide a significant | evel of long-termeffectiveness through
treatnment of contam nated soils, sedinents, and ground water. Alternatives F1 and F2 provide a sinilar |evel
of long-termeffectiveness through treatnment of contami nated soils and ground water. Under
Alternatives F1 and F2, sedinents are also renoved fromthe Site and disposed in an off-site landfill.

Al ternatives El and E2 provide for long-termeffectiveness by excavation and off-site disposal of
contam nated soils and sediments in a RCRA-permitted landfill and through treatment of the ground water.

D. Reduction of Toxicity, Mbility, or Volume Through Treat ment.

The cap conponent of Alternatives Bl and B2 do not involve treatment of soils and sedinments and wll not
reduce the toxicity or volume of contam nation in these media. The cap nay, however, serve to reduce nhe
nobi lity of soil and sedi ment contam nants by reduci ng erosi on and downward percol ation of water. The ground
wat er treatment conponents of these alternatives will however, effectively reduce the toxicity, mobility, and
vol ume of contam nants in ground water.

Alternatives Cl and C2 provide the highest reduction of toxicity, mobility, and vol ume through
treatment. Al media would be treated on-site to renove Site contam nants. Concentrated waste generated by
the on-site treatment processes would then be taken off-site for further treatnent and/or disposal.

Alternatives DI, D2, F1, and F2 al so achieve significant reductions of toxicity, nobility, or volune
through treatnment. Under Alternatives Dl and D2, Site contam nants (with the exception of netals in soil) are
removed fromall nedia through treatnent. Soils with netals contam nation are di sposed off-site
(soils deternined to be RCRA characteristic waste would be treated prior to disposal to neet Land D sposal
Restrictions). Under Alternatives F1 and F2, Site contaninants are renmoved fromsoils and ground water.

Sedi nents are disposed off-site. As with Alternatives Cl and C2, concentrated wastes generated by
renmoving Site contam nants through on-site treatment processes would require further treatnent and/or
di sposal off-site.

Alternatives El and E2 reduce the toxicity, nmobility, and volume of Site contami nants via excavation of
soils and sedinents and ground water treatnent.

E. Short-Term Effectiveness

Alternatives Bl, B2, Cl, C, D1, D2, El, E2, F1, and F2 would cause a tenporary increase in the anount
of dust produced, noise disturbance, and truck traffic. Alternatives D1, D2, El, E2, F1, and F2 woul d
produce greater anounts of truck traffic due to the increased use of off-site disposal. Aternatives Cl, C2,
D1, and D2 utilize on-site thernmal desorption. Although this process produces an offgas, pollution control
equi pnrent woul d elimnate potential threats to nearby residents during operation. In situ steam stri pping
(Alternatives F1 and F2) al so generates an off gas that woul d require treatnent.

Alternatives Bl and B2 would require the | east anount of tine to inplement. Alternatives E1l and E2



could be inplenented faster than Alternatives Cl, @, D1, D2, Fl, and F2, as no thernal desorption or in situ
treatnent would be carried out on-site. Goundwater treatment for Aternatives Bl, B2, Cl, C, D1

D2, E1, E2, F1, and F2 would continue for many years, although the treatment duration for Aternatives Bl and
B2 will likely be longer since the source of contam nation will not be renoved

F. lnplenentability

The cap required in Alternatives Bl and B2 can be readily inplenented. Mst soil and groundwater
treatnent processes for Alternatives Bl, B2, Cl, 2, D1, D2, El, E2, Fl, and F2 could be readily inpl enmented
as well. As Alternatives F1 and F2 treat the soil in situ, it may be difficult to ensure that all
contam nated soil is treated. The in situ groundwater treatment conponent of Aternatives B2, C2, D2, E2
and F2 may be difficult to inplement if Site conditions prove unsuitable for pronoting subsurface
bacterial growh, or if other problens arise, such as difficulties in reinjecting treated water and/or
provi ding sufficient oxygen to the groundwater plume. Treatability studies would be required during the
remedi al design to deternmine the inplementability of the in situ ground water treatnent component.

G Cost Effectiveness

The costs cf the alternatives increase fromcontainnent (Bl and B2), to prinmary off-site disposal (El
and E2), to in situ treatment alternatives (F1 and F2), to the alternatives enpl oyi ng excavation and soi
treatment (Cl, C2, D1, and D2). In situ treatnment is estimated to be slightly less costly than
aboveground treatnment. The low volatility of PCBs means that |onger steamstripping durations would be
required. This increases the cost of this treatment and reduces the savings that can be realized through in
situ treatnent

Table 11 is a summary of costs for all alternatives. The cost estimates presented here are nmuch | ower
than those found in the Revised Proposed Renedial Action Plan because we are no |onger considering the Site
wastes to be |isted RCRA wastes. Therefore, disposal costs are expected to be | ower.



Bl

B2

D1

E1l

F1

F2

Table 11 -

ALTERNATI VE

Cost Summary of Renedi al

CAPI TAL COST

$886, 423

$1, 419, 548
$5, 155, 532
$5, 708, 657
$3, 729, 275
$4, 155, 775
$2, 341, 432
$2, 927, 557
$4, 632, 007

$5, 165, 132

PRESENT WORTH

O&M
$3, 604, 850
$3, 907, 957
$3, 604, 850
$3, 907, 957
$3, 604, 850
$3, 907, 957
$3, 604, 850
$3, 907, 957
$3, 604, 850

$3, 907, 957

Alternatives

TOTAL COsT
$4, 491, 273
$5, 327, 505
$8, 760, 382
$9, 616, 614
$7, 334,125
$8, 063, 732
$5, 946, 282
$6, 835, 514
$8, 236, 857

$9, 073, 08



H. St at e Accept ance

VDEQ has had the opportunity to review and cooment on all the docunments in the Adninistrative Record and
has participated in selecting the renedy for this Site. VDEQ has had the opportunity to comment on the draft
ROD and, to the extent possible, the Commonweal th's comments have been incorporated into the ROD. The
Commonweal th has not concurred with this ROD.

l. Communi ty Accept ance

The community has been in general agreenent with the alternative selected in this Record of Decision
Conpani es that are associated with the Site have, however, voiced opposition to sone conponents of the chosen
alternative. Oral and witten cooments on the renedial alternatives eval uated by EPA for inplenentation at
the Site are included in Part |11 of this ROD

X SELECTED REMEDY AND PERFORVANCE STANDARDS

Based upon consideration of the requirenents of CERCLA, the detailed analysis of the alternatives
presented in the initial Proposed Renedial Action Plan and the Revised Proposed Plan using the nine criteria,
and public comments, EPA has determined that Alternative E1 is the nost appropriate remedy for the HH Burn
Pit Superfund Site. The major conponents of the remedy and the required performance standards are |isted
bel ow.

A. Soil/ Sedi nent Excavation Perfornmance Standards

1. Al soils in the unsaturated zone above the water table that
exceed the soil cleanup levels in Table 12 shall be
excavated. To the extent practicable, excavation shall be
perfornmed when the water table is at the seasonally | ow
el evation. The volunme of soil to be excavated is estimated
to be 5,400 yd3 based on existing infornmation. The ful
extent of excavation shall be determ ned during the remedi al designs.

2. Sedinents in the drai nage system downgradi ent of the berned
di sposal area, including but not linmted to the intermttent
stream and t he Bl ack Haw Branch, that exceed the sedi nent
cleanup levels in Table 12 shall be excavated. The vol urme
of sedinment to be excavated is estimated to be 600 yd3 based
on existing information. Additional sedinent sanpling and
anal ysis shall be perforned during the Remedial Design to
determine the full extent of excavation



Table 12 - Perfornmance Standard d eanup Level s

d eanup
Medi a Hazar dous Subst ance Level
SAa L: PCBs 1 my/ kg
Lead 400 ng/ kg
SEDI MENT: PCBs 1 ny/ kg
Copper 34 ny/ kg
Lead 200 ng/ kg
Zinc 150 ng/ kg
GROUND WATER: PCBs 0.02 ug/ L4
Benzene 0. 06 ug/ L5
Bi s(2-chl oroet hyl ) et her 0. 06 ug/ L6
1, 2-di chl or oet hane 0.01 ug/ L6
1, 1- di chl or oet hene 0.01 ug/ L6
Vi nyl chloride 0.03 ug/ L6
2- but anone 4,693 ug/L

4 The |l owest level at which the entire analytical system gives a recogni zabl e signal acceptable
calibration point using Method 608, 40 CF.R Part 136, Appendix A

5 The I owest |evel at which the entire analytical systemgives a recogni zabl e signal and acceptabl e

calibration point using Method 503.1, Manual for the Certification of Laboratories Analyzing Drinking
Wat er, Septenber 1992, EPA-814B-92-002.

6 The | owest |evel at which the entire analytical systemgives a recogni zabl e signal and acceptabl e
calibration point using Method 502.1, Manual for Certification of Laboratories Analyzing Drinking Water,
Sept enber 1992, EPA-814B-92-002.



A survey shall be performed to determne if any species
protected by the Endangered Species Act (16 U S.C. § 1531 et
seq.) are present in the Black Haw Branch and ot her
potentially affected waterways.

Excavation activities shall be conducted in manner that

m ni m zes damage to the tributary ecosystem and surroundi ng
wetlands. To the extent practicable, wildlife present in
the areas to be excavated shall be noved to conparabl e
natural areas prior to comencenent of excavation
activities. Any inpacts to wetlands shall be mtigated.

Air monitoring for dust and Site contami nants shall be
perforned in accordance with 40 C.F.R Part 50, to ensure
any air emssions conformwith the National Primary and
Secondary Anmbient Air Quality Standards. Fugitive dust

em ssions shall also be controlled in accordance with
Virginia Air Pollution Control Board Regul ations, VR 8 120-
01.

Er osi on and sedi ment control neasures shall be installed and
mai ntai ned i n accordance with the substantive requirenments
of the Virginia Erosion and Sedi nent Control Law, Code of
Virginia 88 10.1-560 et seq., the Virginia Erosion and

Sedi ment Regul ations, VR § 625-02-00. An erosion and

sedi nent control plan shall be prepared and submtted to EPA
for review

Al'l equi pment used during excavation of contam nated soil
shal | be decontam nated before entering uncontam nated
areas. The design and specifications for the

decontam nation facilities shall be approved by EPA as part
of the renedial design. Any discharge of water generated
fromSite decontam nation activities shall be in conpliance
with Virginia State Water Control Law, Code of Virginia 88
62.1-44.2 et seq., and Virginia State Water Control Board
Regul ations (VR 680-21-00)

Excavated areas in the berned di sposal area shall be
backfilled with clean fill and revegetated with native species.

Addi ti onal sanpling and analysis of soil shall be perforned
prior to excavation to determne the full extent of

contam nation. Sanpling and analysis shall also be
perfornmed after excavation has been conpleted to confirm
that cleanup, levels set forth in the performance standards
have been achi eved. Methods for determning that the

cl eanup | evel s have been reached shall be finalized during
renedi al design and approved by EPA based on EPA 230/ 02- 89-
042, Methods for Evaluating the Attai nment of O eanup

St andards, Vol I.

Excavated soil and sedinment shall be tenporarily staged on-
site in accordance with 40 C F.R Part 264, Subpart L and
VHMWR § 10.11, Waste Piles, if naterial can be staged in an
area of existing contami nation. |If soil and sedinment will

be staged in a clean area, the waste material and soil shall
be tenporarily staged in containers in accordance with RCRA
regul ations contained in 40 CF. R Part 268, Subpart E
containers shall be in conpliance with 40 CF. R Part 264,
Subpart | and VHWR § 10.8, Use and Management of Contai ners.

Soi | / Sedi ment Treatment and Di sposal Perfornance Standards



Excavated soil and sediments shall be tested to determine if
the soil and/or sedinents are hazardous, pursuant to 40

C. F.R Part 261, Subpart C contamnated soil and sedinents

that are not hazardous and do not exceed 50 ng/ kg PCBs shal l

be di sposed of off-site at a permtted RCRA Subtitle D landfill.

Soi|l and sedinents that are hazardous, but do not exceed 50
ng/ kg PCBs, shall be treated and di sposed of off-site at a
permtted RCRA Subtitle Cfacility.

Soil and sedinents that exceed 50 ng/ kg PCBs shall be
di sposed off-site in TSCA landfill in accordance with 40
CF.R § 761.60.

Transportation of hazardous waste fromthe Site shall be
perforned in accordance with VWWWR Part M I,

Regul ations applicable to Transporters of Hazardous
Waste and RCRA requirenents, set forth in 40 CF. R

Parts 262 and 263, and 49 CF. R Parts 107 and 171-179.

Wast es shall be disposed of in accordance with the al
appl i cabl e statutes and regul ati ons including, but not
limted to, regulations governing off-site disposal found at
40 C. F.R § 300. 440

G ound Water Treatnment System Perfornmance Standards

G ound water that exceeds the ground water cleanup levels in
Table 12 shall be extracted by a network of wells located to
i ntercept contaminated ground water at the Site. |If

contam nants other than those listed for ground water in
Table 12 are detected, the cunul ative carcinogeni c and
noncar ci nogeni ¢ risks shall be calculated for al

contam nants using the assunptions found in Appendix B. |f
the cumul ative carcinogenic risk exceeds 10-4 or the

cumul ati ve noncar ci nogeni ¢ hazard index is greater than one
(1), ground water extraction shall be continued until
acceptabl e cleanup levels are met (i.e., the cumul ative
carcinogenic risk is less than 10-4 or the noncarci nogenic
hazard index is less than 1)

A network of ground water nonitoring wells shall be
established to verify the perfornmance of the ground water
treatment system The wells shall be |ocated and
constructed in a manner that pernits accurate
characterization and nonitoring of ground water throughout
the contam nated area

The nonitoring wells shall be sanpled quarterly during the
first three years of operation of the ground water treatnent
system and seni-annually thereafter until the ground water
cl eanup requirenents have been met throughout the

contam nated area. Wen ground water cleanup criteria
established in Section X.C. 1. are achieved in sanples
collected for twel ve consecutive quarters, operation of the
ground water treatment systemmay cease. Sem -annual
nonitoring of the ground water shall continue for five years
thereafter. |f cleanup requirenents are exceeded during
nmonitoring performed after operation of the treatnment system
has ceased, operation shall be resuned until the above
requirenents are again net.



4. Gound water shall be treated in an on-site facility
sufficient to achieve the criteria in Section X C. 5., below
Specifically, such ground water shall be treated to ensure
renoval of metals via precipitation and sedimentation
destruction of organic contam nants via UV oxidation, and
carbon polishing as a final step

An air sparging and soil vapor extraction system may be used
to accel erate renoval of contami nation fromthe ground water
and the saturated soils if a treatability study performed
during the Renedi al Design successfully denonstrates that:

a. Asufficient quantity of air can be injected into the
saturated soil and ground water to strip contam nants
fromthe soil and/or water;

b. Contami nants stripped fromthe saturated soil and
ground water can be captured through the soil vapor and
ground water extraction and treatment systens and will
not be released to the anbient air; and

c. Qperation of the air sparging and soil vapor extraction
systemw || not cause further migration of ground water
contamnation nor interfere with the other conponents
of the selected renedy.

Air sparging and soil vapor extraction technol ogi es were

rai sed by several conpani es associated with the Site who

wi shed to substitute these technol ogies for the ground water
extraction systemincluded in the Agency's preferred
remedi al alternative for the Site. While EPA recogni zes
that these technol ogies may accel erate the renoval of
certain contam nants in conjunction with the ground water
extraction system EPA is not requiring use of air sparging
or soil vapor extraction as part of this renedial action

5. Treated ground water shall be discharged to the drainage
syst em downgr adi ent of the bernmed di sposal area, or as
provided in Section X C.7. below. The discharge shall neet
the effluent limts and flow rates established by the VDEQ
Water Division in accordance with Virginia State Water
Control Law, Code of Virginia 88 62.1-44.2 et seq., and
Virginia Pollution D scharge Elimnation System Regul ati ons
(VR 680- 14-00).

6. Chenical and biological nonitoring shall be performed to
eval uate the performance of the ground water treatnent
system and detect any inpacts to the tributary, surroundi ng
wet | ands, and the nearest residences downgradi ent of the
Site. The nmonitoring requirenents shall be devel oped during
the renmedi al design in accordance with Virginia State Water
Control Law, Code of Virginia 8§ 62.1-44.2 et seq., and
Virginia Pollution Discharge Elimnation System Regul ati ons
(VR 680-14-00) and shall be approved by EPA

7. Qperation of the extraction and treatnment system shall not
dehydrate the wetlands. In the event that any dehydration
is observed, treated ground water nmay be diverted to the
wetlands to minimze inpact to the wetl ands

8. Sludges and ot her netal -containing waste generated by the
ground water treatnment process shall be tested using TCLP to
determine if they exhibit characteristics of hazardous



waste, pursuant to 40 CF. R Part 261, Subpart C, sludges
that do not exhibit hazardous characteristics during testing
shal | be disposed of off-site at a permtted RCRA Subtitle D
landfill; sludges that exhibit hazardous characteristics
shall be treated and di sposed of off-site at a permitted
RCRA Subtitle C facility; sludges stored on-site prior to
treatment and di sposal shall be stored in conpliance with
the Virginia Hazardous Waste Managenent Regul ati ons (VHWR)
§ 10.8, Use and Managenent of Containers, or § 10.9, Tanks;
transportation of sludges shall be in conpliance with VHWWR
Part VII, Regulations Applicable to Transporters of
Hazardous Waste and 49 C F.R Parts 107 and 171-179,

regul ating transportati on of hazardous wastes. Carbon
filters shall be disposed or regenerated offsite in
accordance with applicable requirenents and to ensure that
Site contam nants are not transferred to other environnental
nmedi a. Waste di sposal shall conply with regul ations found
at 40 CF.R § 300. 440.

9. Any air enissions fromany onsite treatnent system shall
conmply with Virginia Air Pollution Control Law, Code of
Virginia 88§ 10.1-1300 et. seq.; the Virginia Departnent of
Air Pollution Control Regulations for the Control and
Abat ement of Air Pollution (VR 120-01-01); and the federal
Cean Air Act, 42 U.S.C. § 7401 et seq.; and 40 CF.R Part 50.

Xl.  STATUTORY DETERM NATI ONS

This renmedy satisfies the remedy selection requirenents of CERCLA and the NCP. The renmedy is expected
to be protective of human health and the environment, conplies with ARARS, is cost-effective, and utilizes
permanent solutions and alternative treatment technol ogies to the maxi mum extent practicable.

Because contaminated materials will be transported offsite for landfilling at permtted facilities, the
remedy does not neet the statutory preference for treatnent as a principal elenent of the renedy for soils
and sedinents. The following is a discussion of how the selected renedial action addresses these statutory
requi renents:

A, Overall Protection of Human Health and the Environnent

The selected remedy will provide adequate protection of human health and the environment through the
renmoval of soil and sedinents contaminated with nmetals, PCBs, and organics and the extraction and treatnent
of metal s- and organi cs-contani nated ground water. These actions will reduce the carcinogenic risk to within
the acceptable EPA risk range of 10-4 to 10-6 and achi eve a Hazard I ndex of |ess than one for
non- car ci nogeni ¢ ri sks.

There shoul d be no unacceptabl e short-termrisks or cross-nedia i npacts posed by inplenmentation of the
sel ected renedi al alternative.

B. Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARsS)

The sel ected remedy shall attain all action-, location-, and chem cal -specific applicable or rel evant
and appropriate requirenents for the Site.

C. Cost Effectiveness

EPA has determ ned that the sel ected remedy nost effectively addresses all contam nated matrices while
m nimzing costs. The estinated present worth cost of the selected renedy is $5,946,282. QOher alternatives
were either | ess expensive but |ess effective, or nore expensive, but unable to offer a greater degree of
protection.

D. Utilization of Permanent Solutions and Alternative Treatnent
(or Resource Recovery) Technol ogi es to the Maxi num Ext ent
Practicabl e



EPA has determ ned that the selected remedy represents the nmaxi numextent to which pernmanent sol utions
and treatnent technol ogies can be utilized in a cost-effective manner at the Site. The ground water
treatment systemwill achieve a permanent reduction of Site risks associated with ground water because the W
oxi dation process will destroy the organic contam nants. To address Site soils and sedi ments through
alternative treatnent technol ogi es, several technol ogies would be required to address
the various types of contam nation present (i.e., netals, VOCs, sem -volatiles). Several alternatives were
eval uated that treated soils and sedi nments; however, these technol ogi es woul d not achi eve greater overal
renmedi al protection for the added costs.

E. Preference for Treatnment as a Principal El enent

The selected remedy utilized treatment as a principal elenent for ground water remediation. Site soils
and sedinments will be treated to the extent such action is necessary to neet RCRA Land D sposal Restrictions
and requi rements governing di sposal of PCB-contam nated wastes. This nethodol ogy yields a
nmore cost effective approach to the remedi ati on of soils and sedinents, since the conbination of treatnent
t echnol ogi es needed to address contam nation in these matrices woul d not (as previously noted) achieve
greater overall remedial protection for the added costs.

XI'1. DOCUMENTATI ON OF SI GNI FI CANT CHANGES

Four significant changes fromthe Revised Proposed Rermedial Action Plan appear in this Record of
Deci sion. These changes relate to the extent of soils excavation, the required cleanup levels, the potentia
use of air sparging and soil vapor extraction, and the issue of RCRA |isted hazardous wastes at the site

A Soi | s Excavati on

Alternative El in the Revised Proposed Renedial Action Plan required excavation of contam nated soils
that exceeded cleanup levels. A limt on the depth of soils excavati on was not stated. However, the vol une
of contaninated soil above the depth of six feet was used in estinmating the cost of excavation for this
alternative. The depth of six feet is the practical limt of excavation due to the presence of the water
table. The Record of Decision clarifies the Ilimt on the depth of excavation by explicitly stating that
unsaturated soils above the water table that exceed the cleanup | evel shall be excavated

B. Cl eanup Level s

Table 2 of the Revised Proposed Renedial Action Plan presented proposed cleanup | evels for ground water
soil, stream sedinents, and surface water. Table 12 of the ROD establishes the final cleanup |levels for
ground water, soil, and sediments. deanup |levels for surface water are not required since action to directly
remedi ate surface water is not part of the selected renedy. Surface water quality is expected to attain
acceptabl e levels following renediation of the contaninated sedinents. The soil cleanup |evel did not
change. Changes did occur, however, in the ground water and, to a | esser degree, the sedinent cleanup
| evel s.

The Revi sed Proposed Renedial Action Plan identified the Safe Drinking Water Act MCLs as the cl eanup
level s to be achieved for the contam nants posing carcinogenic risk. Further review of these levels
indicates that the MCLs do not provide a sufficient |evel of protection. The cumul ative carcinogenic risk
associated with the MCLs for these contam nants exceeds 10-4. Wien this occurs, Section 300.430(e) (2) (i)
(D) of the NCP allows consideration of health-based criteria when deternining cleanup |levels to be attained
For known or suspected carci nogens, acceptabl e exposure levels are generally concentration |evels that
represent an excess upper bound lifetime cancer risk to an individual of between 10-4 and 10-6 using
information on the relationship between dose and response. The 10-6 risk | evel shall be used, in accordance
with Section 300.430(e) (2) (i) (A of the NCP, as the point of departure for deternining renediation
requirenents for alternatives when ARARs are not available or are not sufficiently protective because of the
presence of nultiple contamnants at a site or nultiple pathways of exposure.

EPA cal cul ated the ground water cleanup |levels that would need to be attained for each of the seven
contanminants to reduce the total carcinogenic risk to 10-6 for individuals exposed to ground water under the
residential use scenario. These cleanup values were all below levels that can be reliably quantified
using avail abl e anal ytical methods. Therefore, EPA has established the mninmumlevel for accurate analysis
of contam nants as the cleanup levels in the ground water. These levels are presented in Table 12 of the
ROD. EPA has cal cul ated the total carcinogenic risk associated with these cleanup |evels
to be 5.1 x 10-5. The selected renmedy in the ROD requires extraction of ground water that exceeds the
cleanup levels in Table 12. However, if contam nants other than those listed for ground water in Table 12



are detected, the selected renedy requires calculation of the cunulative carci nogeni c and noncar ci nogeni c
risks for all contam nants using the assunptions found in Appendix B. [If the cumulative carcinogenic risk
exceeds 10-4 or the curnul ati ve noncarci nogeni ¢ hazard index is greater than one (1), ground water extraction
shal | be conti nued.

The Revi sed Proposed Renedial Action Plan did not include ground water cleanup |evels for contam nants
t hat pose unacceptabl e noncarci nogenic risk at the Site, such as 2-butanone. Ceanup |levels for these
contam nants have been included in Table 12

The proposed sedi ment cleanup levels in the Revised Proposed Renedial Action Plan were based on hunan
health risk for PCBs and the upper linit of the 90th percentile of the common range of values found in
Eastern U S. soils for |ead, copper, and zinc. Upon further review, EPA has determ ned that the Nationa
Cceani ¢ and At nospheric Adm nistration (NQAA) Screening Quidelines for Organics and I norganics are nore
appropriate for protection of ecol ogical receptors at this Site. The sedinent cleanup levels in Table 12 of
the ROD for copper and zinc are the NOAA Ef fects Range-Low (ER-L) values. These levels did not vary
significantly fromthe cleanup levels in the Revised Proposed Renedial Action Plan. The copper cleanup |eve
changed from48.7 nmy/kg to 34 ng/kg. The zinc cleanup | evel changed from 104 ng/ kg to 150 ng/kg. The NOAA
ER-L values for PCBs and | ead are 23 ug/ kg and 47 ug/ kg, respectively. EPA has experienced difficulty
achi eving these levels in other sedinent cleanups at Superfund sites in Region 3 and, therefore, has sel ected
the levels found in Table 12 for these contam nants. |In the case of PCBs, the sediment cleanup |evel does
not change fromthe level presented in the Revised Proposed Renedial Action Plan (i.e., 1 nmg/kg). The
cleanup level for |ead changes from 33 ng/kg to 200 ng/ kg

For sites involving | ead contam nation, EPA recommends, as a matter of policy (CSWER Directive
#9355. 4-12), that a soil cleanup |level of 400 ng/kg be used as an average to be attained in residentia
areas. This cleanup | evel has been added to the soil cleanup levels in Table 12 of the ROD.

C Air Sparging and Soil Vapor Extraction

During the public comrent period, several commentors suggested the use of air sparging to address the
VOCs in the saturated soils and ground water. EPA did not evaluate this technology in the FS because air
spargi ng woul d not address the PCB and inorgani c contam nants present in the ground water. However, since
nost of the contamnants in the ground water are VOCs, air sparging could be effective in reducing the
operation time for the ground water extraction and treatnment system Air sparging would have to be
inmplenented in conbination with soil vapor extraction and ground water extraction and treatnent to
avoid sinply transferring contam nants fromone nmedia to another. There are several factors that woul d need
to be investigated during a treatability study to determne if inplenentation of air sparging and soil vapor
extraction would be possible. For exanple, the type of soils present at the Site woul d need to be eval uated
to determne if adequate air flow can be achieved. The inpact of the shallow water table on operation of the
system woul d al so need to be considered

Because air sparging and soil vapor extraction, if inplenentable at the Site, could reduce the tine
required for operation of the ground water extraction and treatnent system EPA is allowing for potential use
of these technologies at the Site. Section X.C. 4. of the ROD identifies the circunstances under which these
t echnol ogi es nay be i npl ement ed
D. RCRA Li sted Hazardous Waste |ssues

The initial Revised Proposed Renedial Action Plan contenpl ated di sposal of contam nated soils and

sedinents fromthe Site at a landfill regulated under Subtitle D of RCRA. In response to concerns raised
during the comment period, EPA revisited the issue and proposed that Site wastes be considered "listed
hazar dous wastes" under RCRA and that, accordingly, such wastes be disposed of at a landfill regul ated under

Subtitle C of RCRA and after such waste were treated to the extent necessary to neet RCRA Land Ban
Restrictions. The treatnent requirements and disposal restrictions associated with nanagenent of RCRA |isted
hazar dous wastes significantly increased EPA's cost estinmate for several of the remedial alternatives
detailed in the initial Proposed Plan. EPA accordingly issued a Revised Proposed Renedi al

Action Plan on Decenber 22, 1994. The Revi sed Proposed Renedial Action Plan set forth the additiona
requirenents and included revised costs estinmates for those alternatives affected by the issue

Fol | owi ng careful consideration of relevant comments subnmitted during the second comment period, of
information relating to the source and generation of wastes found at the Site, and of the inplications of
this issue on protection of human health and the environment, EPA has decided to reverse its proposed view,
set forth in the Revised Proposed Remedial Action Plan, that Site wastes be handled as RCRA |isted hazardous



wastes. Rather, Site wastes will be tested to determ ne whether they warrant handling as RCRA characteristic

hazardous waste pursuant to 40 CF.R Part 261, Subpart C and shall be handl ed accordingly. The
Responsi veness Summary found at Part |11

of this Record of Decision presents coments relating to this issue
and the Agency's responses to such comments.



RECORD COF DECI SI ON
HH BURN PI T SUPERFUND SI TE

PART Il - RESPONSI VENESS SUMVARY

Comment s rai sed during the public comrent periods on the Proposed Plan and the Revised Proposed Renedia
Action Plan for the HH Burn Pit Site are summarized in this Responsiveness Sunmary. The first comment period
was initially held from Decenber 21, 1993 to January 19, 1994 to address the Proposed
Pl an. Upon request, the public coment period was extended until February 18, 1994. A second comment period
to address the Revised Proposed Renmedial Action Plan ran from Decenber 23, 1994 through January 23, 1995
Upon request, this second comment period was extended through February 22, 1995

Oral comments were presented at the Proposed Plan Public Meeting held on January 11, 1994. These
comrents and EPA' s responses are presented in Section | of the Responsiveness Summary. A transcript of the
first public meeting has been included in the Adninistrative Record for the Site

EPA received three letters fromconcerned parties on the cleanup alternatives or other aspects of Site
activity during the first public comment period. One letter was froma |ocal resident concerned about the
potential inmpact of site-related contamination on his residence. The other two letters were
comments subnitted jointly by several conpanies associated with the Site (Conmpany Goup). The comments
presented in these letters and EPA's responses are presented in Section Il of the Responsiveness Summary.
These |l etters have been included in the Adm nistrative Record for the Site.

The Conpany G oup submitted additional comments after the close of the first public comment period. EPA
has revi ewed and responded to these comments in Section Il of the Responsiveness Summary. This letter has
al so been included in the Adm nistrative Record for the Site.

During the second comment period, EPA received several letters fromthe Conpany Group that contained
comrents pertaining particularly to the issue of listed wastes. These comments and EPA s responses are
presented in Section IIl of the Responsiveness Summary.

l. CRAL COMMENTS FROM JANUARY 11, 1994 PUBLI C MEETI NG

1) A resident commented that given the age of this site, the
contam nant plune is nmoving extremely slowy (only a couple
of hundred feet in 15 years). Another resident comented
that we were treating the ground water as static, whereas
the ground water flows.

Response: EPA has estimated the rate of ground water
novenent to be 20 feet per year in the overburden aquifer
and 1,640 feet per year in the bedrock aquifer. Gound
wat er novement, as a rule, does tend to be relatively slow,
especial ly when conpared with typical surface water flow

2) A resident commented that a dug well averages about 40 feet
with about 19 feet of water standing in themfor domestic
use and was concerned that we had not placed wells in ground
wat er zones where the people in the area were using the water.

Response: EPA installed 16 wells at various depths in order

to characterize the ground water at the Site. Eight wells

were installed to collect ground water fromdepths of 8 - 24

feet. Four wells collected ground water at depths of 30 -

60 feet and four wells collected ground water at depths of

75 - 105 feet. Wth this network of wells, EPA was able to
characterize both the overburden (shallow) and bedrock

(deep) aquifers present at the Site and eval uate horizonta

and vertical novenment of contam nants. EPA also sanpled

residential wells directly to deternine if contam nati on was present.

3) A resident coomented that he had not read about a
distribution of the contam nation at 50 to 200 feet in the
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Proposed Pl an.

Response: EPA responded that the nain purpose of the
Proposed Plan was to present a brief overview of the
information. The Remedial Investigation Report, a copy of
which is available at the Ashland Library, gives nore
specific and detailed informati on about the Site.

A resi dent expressed concern that EPA did not evaluate the
condition of ground water further away fromthe Site.

Anot her resident questioned whether there had been any
extrapol ation fromthe area of highest contanination to the
wel I's further downgradient to determ ne how rmuch further the
pl umre nmight have extended and whet her any nodel i ng had been
done to assess this situation.

Response: EPA expl ai ned that the goal of the renedial
investigation was to find out if contam nation is present
and, if so, howfar it has noved. To do this, EPA installed
nonitoring wells near the source of the contam nation during
the first phase of investigation since this would be the
nostly likely area to find contam nation in the ground
water. Since contanm nation was found, additional wells were
installed during the second phase to estinmate the outer
boundary of the contam nation plunme. These wells were
relatively free of contam nants; therefore, EPA determ ned
that additional wells at greater distances fromthe Site
were not necessary at the time. Figure 9 in the ROD
illustrates the estimated extent of the ground water plune
based on total VOC concentration. As indicated by the
dashed line, the data was extrapol ated to sone extent to
estimate the boundary of the plune.

Monitoring will continue at the Site during
i mpl ementation of the remedy. |If the contam nant plune
appears to be migrating beyond the existing wells, EPA may
determne that installation of additional wells is necessary.

Resi dents asked if there would be any nmore testing of the
residential wells in the community, how often such testing
woul d be done, and if any informati on obtai ned woul d be
furni shed to the owners of the property.

Response: The ROD requires continued nonitoring of the
nearest residential wells downgradient of the Site. The
details of the nonitoring plans will be devel oped during the
design of the renmedy. The results of any additional
residential well sanpling perfornmed will be nade avail abl e
to the residents whose wells are sanpl ed.

Several residents expressed concern that the contam nant
pl une has reached their wells because some contam nation was detected.

Response: Twelve residential wells were sanpled tw ce
during the RI. Berylliumwas detected in one well at a
concentration of 5.8 ug/l, which exceeds the Safe Drinking
Wat er Act Maxi mum Cont am nant Level (MCL) of 4.0 ug/l.
Trace | evel s of heptachl or epoxide and tetrachl oroet hene
were detected in two additional wells; however, |levels were
bel ow the MCLs. The well that contained heptachl or epoxide
(RES-2) is located in an east-southeast direction fromthe
Site and is hydraulically upgradient. \Well construction
information indicates that the well produces water fromthe



7

8)

9)

10)

overburden aquifer. These facts indicate that it is
unlikely that this well is being inpacted by the site.

The well containing tetrachl oroethene (RES-5) is
| ocated over a nile south-southwest of the Site on a hilltop
on the opposite side of the Black Haw Branch. Shal |l ow
ground water nost |ikely discharges to the Bl ack Haw Branch
fromboth sides of the stream Available well construction
information indicates that this hone well is producing water
fromthe overburden aquifer which suggests that the well is
i solated hydraulically fromthe Site

Based on reported construction details, the well
containing beryllium (RES-7) produces water fromthe bedrock
aquifer. Berylliumwas not detected in any of the on-site
bedrock nonitoring wells. Therefore, the Site does not
appear to be a potential source of beryllium The beryllium
could be due to natural conditions, or fromsone other source.

A few residents expressed concern they had not received any
i nformation from EPA concerning the results of the
residential well sanpling

Response: EPA did send letters to the residents whose wells
had been sanpled to report the findings. It appears that
these residents did not receive their letters because the
mai | i ng addresses EPA had were incorrect. Correct addresses
were obtai ned and another copy of the results were sent to
the proper addresses.

Resi dents expressed concern that the value of their hones
woul d be affected by the publicity of the Site. Residents
questioned if the county takes these circunstances into
consideration when it does a residential tax assessment and
if residents would be required to tell prospective buyers of
a house they are trying to sell that a hazardous waste site
is present in the area

Response: Wil e EPA understands these issues to be of
concern to the residents, the Superfund | aw does not
specifically address these issues. Concerns about |oca
taxes are best addressed at the |local tax office. Local
real estate agents should be aware of any discl osure
requirenents required by state laws or local regul ations

A resi dent expressed concern about the intermttent stream
and whet her the alternative chosen by EPA woul d address
potential risks to someone drinking the water fromthe stream

Response: The intermttent streamdoes contain Site-rel ated
contam nants, particularly PCBs that coul d pose a slight
risk to people using the stream However, contam nants in
the streampose a greater risk to wildlife that use the
stream The renedy sel ected by EPA for the Site will
address the contam nated stream sedi ments

A resident expressed concern about who will pay the cost of
the chosen renedial alternative and if the property owner
woul d be contributing to the costs.

Response: The Superfund | aw establ i shed several categories
of persons who nay be liable to performor finance EPA's
response actions. EPA has identified responsible parties
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and intends to contact them concerning inplenentation of the
selected remedy. |f these parties fail to inplenent the
remedy, EPA will conduct the cleanup using federal funds and
seek to recover the cleanup costs fromthese parties at a

| ater date. EPA does not currently consider any of the
residents as responsible parties

A resi dent asked how the ground water would be treated and
what ki nd of inpact would this cleanup have on residents
(e.g., noise, odor, etc.).

Response: Extraction wells with punps woul d be used to
extract the water fromthe wells and an on-site treatnent
unit woul d renove the contam nants fromthe water through
several physical and chemical processes. EPA does not
anticipate that nearby residents will experience any adverse
effects fromthe ground water treatnent operation. The nost
significant inpact is likely to result fromincreased truck
traffic involved in transporting contam nated soils and
sediments fromthe Site for a period of tine.

A resident expressed concern that 90 percent of his

i medi ate famly lives within 300 yards of the Site and has
experienced a high incidence of cancer. He stated that over
the last 14 years his famly has lost four nenbers from
cancer and that another grandchild had cancer. He also
nmentioned that cases of cancer had been reported in the

nei ghbor hood across fromhimas well. The resident
questioned whether the Site had any bearing on this

i nci dence of cancer in the community.

Response: A health assessnent was perfornmed by the State in
1983, which determined at that point that the Site was not
linked with an increased incidence of cancer in the area
EPA has contacted the Agency for Toxic Substances and

Di sease Registry (ATSDR) about this resident's concern
ATSDR has indicated that site conditions do not warrant
further health assessnent activities. Cancer incidence is
often difficult to determi ne because there are so many
factors involved in cancer risks including, among-other
things, famly backgrounds, life style, and places of work.
EPA provided a separate witten response to this resident
and suggested that concerned residents contact the State to
i nqui re about follow up health assessnents

WRI TTEN COMMENTS RECEI VED DURI NG THE FI RST PUBLI C COMVENT PERI GD

A resident expressed concern that his famly was
experiencing health problens and wanted to know if this
could be due to Site ground water contam nation even though
he lived upgradient of the Site.

Response: EPA nonitored the ground water upgradient of the
Site and did not detect any contaninants present at
unacceptable levels. It would be unlikely that the health
probl ens experienced by this upgradient user are a result of
contam nated ground water fromthe Site.

A group of conpani es associated with the Site (Conpany

G oup) comrented that the nature and extent of contanination
has not been fully defined for the ground water, sediment,
and soil nedia at the Site
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Response: Wil e EPA recogni zes that the extent of
contamnation in the soils and ground water is not fully
defined, EPA believes that the nunber and distribution of
sanples collected in the R provide an adequate

approxi mati on of the extent of contam nation in the
different nmedia in order to select an appropriate renedi al
alternative. It is comon practice to collect additiona
information to further define the scope of cleanup actions
during the Renedial Design (RD). The ROD indicates that
addi tional investigation shall be perforned during the RD to
define the lints of excavation. Additional investigation
may al so be needed to properly |ocate the ground water
extraction well network.

The Company G oup stated that the nature and extent of
contamnation in surface soils has not been fully defined to
the west of the berm Limted contam nant distribution data
exists between SS-9 and SS-11. As a result, the volune of
soil to be excavated and associated costs could be
significantly underestimated

Response: The surface water runoff is the primary mechani sm
for transport of contam nants to the area west of the berned
di sposal area. EPA collected one surface soil sanple (SS
10) south of the intermttent streamdraining the di sposa
area and ten sediment sanples in and along the intermttent
streami medi ately west of the berned di sposal areas and
along the first logging road west of the disposal area. EPA
believes this data adequately characterizes the nature and
extent of contamination in the area west of the bermed

di sposal area. Because surface water flow has been diverted
fromthe intermttent streamby the first |ogging road, EPA
is requiring additional investigation during the Renedia
Design to determine the lints of necessary excavation

Sedi nents containing Site-related contam nants are not
expected to have migrated significant distances and are
likely to be confined to a few depositional areas. In
addition, contaminants in this area are expected to be
confined primarily to a fewinches in depth. Wile EPA
agrees the volunes of soils and sedi ments coul d be higher
than those esti mated, EPA does not believe the change in

vol unme woul d be of a nagnitude that woul d cause the Agency
to select another alternative

The Conpany G oup stated that the berm surroundi ng the
former burn pits should al so be sanpled to eval uate whet her
or not it has been inpacted by past Site activities. Should
the bermsoil contain constituents above the proposed
cleanup levels, a significant increase in the vol une of
soils requiring remedi ation could be realized that has not
been previously addressed

Response: The berm surroundi ng the di sposal area was
reportedly constructed of native soil at the tinme the area

was originally cleared prior to actual disposal. Therefore,
EPA did not sanple the bermsoil during the RI. Soil in the
bermw || be sanpled during inplenmentation of the cleanup to

determine the final disposition of these soils. Wile EPA
agrees that the volune of soil to be addressed coul d
increase if the bermsoil is contam nated, EPA does not
beli eve the change in volune would be of a magnitude that
woul d cause the Agency to sel ect another alternative
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The Conpany G oup stated that, based on the | aboratory

anal ytical data fromthe soil borings, the vertical extent
of residual contanination has not been adequately defined
beneath the Site. This is evidenced by the el evated VOC and
sem -vol atile concentrations detected in the term nal sanple
col | ected from borings BH 8 and BH 9.

Response: The data collected fromthe soil borings

i ndicated that VOC and sem -vol atile contam nation extends
bel ow the water table. VOC and sem -volatile contam nation
was al so found in the ground water. This infornation was
sufficient for EPA to effectively evaluate renedi a
alternatives. Further information on the vertical extent of
VOC and sem -volatile contamnation in the soil would be
useful , but not necessary to evaluate appropriate renedi a
alternatives.

The Conpany G oup contends that a detailed fracture trace
analysis (FTA) is critical to the proper siting of
nonitoring well locations in a fractured bedrock system
The FTA conducted for the Site only used single aeria
phot ographs in an attenpt to interpret surface and
subsurface features. The Conmpany G oup believes this
approach can be m sl eading when trying to interpret

t opogr aphi cal features that exhibit a three-di nmensiona

i mage when vi ewed stereoscopically.

Response: A fracture trace analysis was perforned to help
identify any potential |ineanments with use of a single
aeri al photograph. Lineanents can be interpreted from one
aeri al photograph and use of a stereoscope with two aeri al
phot ographs woul d only aide the interpreter in visualizing
t hr ee- di mensi onal topographic features. The interpreted

i neaments nust be confirned in the field to verify that it
is a potential fracture trace and not sonme man-nade feature
(such as power line, sewer line, or tilled earth). In

addi tion, the bedrock monitoring wells installed during the
second phase of the RI were |ocated along the interpreted
i neaments and appear to have successfully intersected

wat er-bearing fractures in the shallow portion of the
bedrock. Wth the installation of additional bedrock
nmonitoring wells, another fracture trace anal ysis can be
perforned with the use of a stereoscopic analysis for a

| arger area surrounding the Site and to confirmthe
interpretations of the R, if necessary.

The Company G oup stated that there are currently no deep
over burden or bedrock wells directly downgradi ent of the
forner burn pits in the area of MM4 and in the area of MWV
5. They contend that this is a significant data gap given
the proposed renedial alternative of ground water extraction
and treatnent. They contend that further delineation of the
nature and extent of contamnation in this area is warranted
during the RI/FS since the ground water concentrations used
to assess the remedial alternatives may not be
representative and know edge of downgradi ent concentrations

may affect the selection of ground water treatnent technol ogies.

Response: EPA installed four deep overburden (saprolite)
well's and four bedrock wells at the Site, as well as eight
shal low well's to characterize ground water contam nation
Wil e a deep overburden or bedrock well was not |ocated
directly down gradient fromM¥4 and MM5, EPA believes the



8)

9)

data fromthe existing nonitoring well network characterizes
the nature and extent of the ground water contam nation in a
manner sufficient to permt evaluation of ground water
alternatives. Additional ground water investigation is
typically necessary during the Remedial Design to properly
design the ground water extraction well network.

The Conpany Group stated that, based on the well conpletion
depths included in the R, ground water quality in a 26 to

35 foot interval between auger refusal and conpetent bedrock
has not been adequately defined. This zone of highly

weat hered, densely fractured bedrock is generally referred

to as the transition zone and can be the primary flow zone

in piednont aquifers (Powell and Abe, 1985). This transition
zone shoul d be addressed in order to adequately define the
nature and extent of contam nation

Response: The Powel | and Abe reference is a regiona
description of ground water availability in a typica

Pi ednont Physi ographi ¢ geol ogi c setting. This reference

i ndi cates that when the overburden is saturated for a
significant thickness, as is the case at the Site, the
overburden yields a significant anount of water for drinking
water supply. At the Site, the overburden aquifer is
approximately 60 - 70 feet in saturated thickness (Figure 4-
3 and Appendix B of the RI).

Since the overburden, rather than the transition zone
appears to be the primary fl ow zone based on Site-specific
i nformation, shallow and deep overburden nonitoring wells
were installed during the RI. The criteria for installing
deeper saprolite nonitoring wells was that during drilling,
if contam nation was observed in the deeper portion of the
overburden, then nonitoring wells would be installed with
the well intake across the area with the observed
contam nation. Residential wells which are nost |ikely
produci ng fromthe overburden aquifer were reported to be no
greater in total depth than 50 feet bel ow ground surface
Consequently, the deep overburden wells were installed to a
total depth of 55 feet with the well intake interval at
anywhere between 30 - 55 feet (See Table 3-6 in the RI).

As stated previously, additional ground water
investigation is typically necessary during the Remedia
Design to properly design the ground water extraction well
network. Further characterization of the transition zone
may be appropriate at that time.

The Conpany Group stated that no rock cores or sanples were
obtained to confirmor evaluate fracture |ocations,
orientations, or other characteristics. The Conpany G oup
contends that the presence of fractures and water bearing
zones were based on crude observations nade by the driller
and on-site geol ogist. Because fracture identification is
essential in defining the contam nant distribution in a
fractured bedrock aquifer system coring, geophysical |ogs,
and packer tests are an inportant element in evaluating the
flowregine in a bedrock aquifer system These techni ques
were not enployed at the Site.

Response: The objective of the bedrock nmonitoring wells
installed during Phase Il of the RI was to nonitor the water
quality of the shallowest water-bearing fracture(s)
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encountered during drilling. Al the bedrock nonitoring
wel | s constructed during Phase Il have relatively short well
intake intervals (20 feet) and are constructed across zones
whi ch the driller and geol ogist identified during drilling.
Wil e coring rock, borehol e geophysical |ogging, and packer
tests woul d provi de valuable data with respect to fracture
distribution and yield of these fractures, identification of
wat er - bearing zones and yield are normally perforned by the
driller and on-site geologist during the drilling process

It is common industry practice to rely on observations by
bot h an experienced driller and geol ogi st concerning
borehol e characteristics. EPA agrees that sone of these
techni ques woul d be very useful in evaluating the extent of
contami nation in the bedrock aquifer and may be appropriate
for inclusion in additional ground water investigation
conducted during the Renedial Design

The Conpany G oup contends that when air rotary drilling is
used in fractured bedrock systens, thin water bearing zones
may not be discernible due to the air pressure in the

bor ehol e whi ch soneti mes exceeds the hydraulic pressure of
the water-bearing zone. Additionally, they state that the
conbi nation and quality of dust in the air is sufficient
enough to renove the snall anobunt of noisture in a thin

wat er - beari ng zone. Therefore, these zones may have been
masked during the drilling of the bedrock wells at Site.

Response: Air rotary is coomonly used as a drilling

technol ogy at Superfund sites as well as by the
environnmental industry when drilling monitoring wells.

Wiile very lowyielding thin water-bearing zones nay not be
easily discernible while drilling with air rotary, the Phase
Il bedrock nonitoring wells were constructed with the well

i ntake open for 20 feet within the upper 30 feet of
conpetent bedrock. The goal of the Phase Il bedrock
monitoring wells was to identify the shall owest significant
wat er - bearing zone (greater than one gallon per mnute) and
screen the well across this zone based on driller and

geol ogi st observations. The drillers and on-site geol ogi st
did notice significant water-bearing zones within the top 30
feet of conpetent bedrock and, consequently, all Phase |
nonitoring wells were constructed in the upper portion of
conpet ent bedrock

The Conpany G oup contends that |and use restrictions could
be placed on this property which would provide for
excavation restrictions and result in a less restrictive PCB
cl ean-up goal for soils.

Response: EPA does not favor |and use restrictions to limt
future property use at this Site. Land use currently in the
vicinity of the Site is rural residential. The Hanover
County Conprehensive Pl an does not propose any changes in
the vicinity of the Site that would attract nore intense
resi dential devel opment (i.e., public sewer and water); nor
does the plan advocate changes that woul d di scourage

conti nued construction of rural single-famly homes (i.e.
targeted future comercial or industrial use). Land use
restrictions based on an inconpl ete cleanup would
permanent|ly reduce the options available for future use of
the property. Such restrictions would additionally run
counter to the statutory preference for reducing
volume/toxicity of wastes through treatnent. This result is
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consistent with newy issued guidance entitled "Land Use in
t he CERCLA Renedy Sel ection Process" [OSWER Directive No
9355. 7-04 (May 25, 1995)]

The Company G oup identified three errors in the
cal cul ations for the VOC cl eanup goal s presented in Tabl es
2-1 and 2-6 of the FS Report:

a) Only ten of the 52 soil sanples were anal yzed for Total
Organic Carbon (TOC). However, when cal cul ating the
nmean percentage TOC, the values were total ed and
divided by 52 rather than ten. Their correct mean TCC
percentage is 0.0018 rather than 0.0004.

b) Incorrect units were reported for the Koc and Kd
values. The units should be in m/g or L/kg rather
than 1/ ng.

c) The Kd val ues presented are incorrect. There appears
to have been errors nade when converting the nunbers to
scientific notation

Response: In response to this coment:

a) The Conpany Goup is correct in that the nean TCC

(total organic carbon) of the ten subsurface soil sanple
results which were analyzed for TOC woul d be 0.0018 or

0.002. It appears, however, that Koc was nultiplied by

0. 004 rather than 0.0004 foc. Therefore, using the nean TCC
concentration of 0.002 would | ower the estinated contam nant
concentration calculated for soil to be protective of ground
water (as stated in Table 2-6 of the FS Report) by half of
that |isted.

b) The correct units for Koc and Kd woul d be L/kg. This
error was evaluated and it is apparent that the use of the
incorrect unit did not inpact the estimated contam nant
concentrations in soil for protection of ground water that
are listed in Table 2-6 of the FS Report.

c) The Kd values are incorrect probably due to nmultiplying
by a foc of 0.0004. 1In using the average TCC of 0.002 as
the foc, the corrected Kd val ues would be half of the val ues
depicted in Table 2-6 of the FS Report.

As noted, the values derived in these cal cul ati ons woul d be
|ower than if the correct nethod had been used. However
since this nodeling effort is not being utilized for the
devel opnent of cleanup standards, the val ues are not
relevant to the chosen alternative

The Conpany G oup contends that the approach used to
establish VOC cl eanup goals in soils is overly sinplistic
and resulted in extremely conservative soil cleanup goals
Rel ying on EPA' s Pol |l uti on Technol ogy Revi ew, the Conpany

G oup states that the inorganic conposition of deep aquifer
material s can have a larger effect on sorption than the
organic content which is typically low (<1%. Wen conpared
to the EPA Region 3 R sk-Based Concentration val ues for
residential soil, the VOC cleanup goals presented in the FS
for protection of ground water are, on average, three orders
of magnitude |ower. The Conpany G oup recommends that site-
specific data be generated to devel op cl eanup goals (i.e.
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colum testing) or that, at a mininum a nore sophisticated
nodel that includes dilution and attenuation factors be
enpl oyed in cal cul ating appropri ate cl eanup goal s

Response: The di screpanci es have been noted and the
estimated contam nant concentrations in soil in Table 2-6 of
the R Report would change to half of the originally
estimated concentrations. EPA agrees that the nethod

enpl oyed to estimate prelimnary soil action |levels
protective of ground water is a conservative approach (i.e.,
predicts the | owest soil concentration allowable for ground
water protection). However, this method of estinating soi
cl ean-up |l evel s has been used at several other Superfund
sites (EPA/540/2-89/057, 1989) and is appropriate here as
well. The estimated cl ean-up nunbers protective of ground
water are prelimnary nunbers for unsaturated soils which
woul d normal Iy be refined during the Renedial Design

i nvestigation. However, since the selected remedy does not
require the use of soil cleanup goals for VOCs, this will
not be necessary.

As a further note, it is not uncommon to establish soi
clean-up levels protective of ground water for some
contam nants which are several orders of magnitude | ower
than the risked-based concentration |levels calculated for
residential soils. The risk-based concentration for
residential soil was not devel oped to be protective of
ground water. On the whole, risk-based concentrations for
drinking water are much | ower for nost chenicals than risk-
based concentrations for residential soils. For exanple
the risk based concentration for toluene in residentia
soils is 16,000 ng/ kg (ppn) while for drinking water it is
several orders of magnitude |lower at 750 ug/l (ppb). In
addition, VOCs are very nobile and have a tendency to nove
nore rapidly through soil to the ground water
Consequently, estimated soil clean-up concentrations for
protection of ground water derived fromnodeling for this
group of compounds tends to be nuch | ower than risk-based
concentrations devel oped for residential soils.

The Ontario Mnistry of Environnent Sedinent Quality
criteria was utilized to determ ne the PCB cl ean-up goal for
sedinents (0.041 ng/kg). The Conpany Group believes that
this is inappropriate and that |ess restrictive standards
coul d be cal cul ated based on site-specific risk and an

eval uation of PCB speciation. For instance, Aroclor 1248
has been assigned the same risk level as Aroclor 1260 when,
in fact, it is less toxic

Response: Upon further review, EPA has determ ned that the
Nati onal Cceani ¢ and Atnospheric Administration (NOAA)
Screening Quidelines for Organics and | norganics are nore
appropriate for protection of ecological receptors at this
Site based on current information. The sedinent cleanup
levels in Table 12 of the ROD for copper and zinc are the
NOAA Ef fects Range-Low (ER-L) values. The NOAA ER-L val ues
for PCBs and | ead are 23 ug/kg and 47 ug/ kg, respectively.
EPA has experienced difficulty achieving these levels in

ot her sedi nent cleanups at Superfund sites in Region 3 and,
therefore, has selected a PCB cleanup |level of 1 ng/kg and a
| ead cl eanup | evel of 200 ny/kg.

The Company G oup stated that the surface water cleanup goal



for Aroclor 1260 is below the analytical quantitation limt.
Therefore, in actuality, the practical cleanup |evel woul d
be the detection limt.

Response: EPA has not established cleanup |levels for
surface water in the ROD since the sel ected remedy does not
require any direct remediation of surface water. Surface
water is expected to achi eve acceptable |evels after

cont am nat ed sedi ments have been renoved.

16) The Conpany Goup states that the surface soil sanple at SS
10 and the termnal soil sanples fromborings BH8 and BH 9
exceed proposed cl eanup standards, but volune estimates for
excavation do not include these soils. They contend that
the volunme of material to be excavated and the associ at ed
costs could be significantly underesti mated.

Response: The factor limting depth of excavation will be

the water table, not the depth of contani nation.

Contam nants present in the saturated soil will be addressed

t hrough the ground water extraction and treatment process.

The commrent concerni ng vol ume of surface soil to be

excavat ed was addressed previously in Comment #3 of this section.

17) The FS states that soils found to contain PCBs at
concentrations bel ow 50 ng/ kg woul d be di sposed of as a
special waste by the Virginia Solid Waste Managenent
Regul ations and woul d be handl ed i n accordance with VR 672-

20-10, 88.7. In general, these regulations indicate that
soils can be disposed of in a pernitted sanitary or
industrial (Subtitle D) landfill in Virginia if they pass

TCLP, have total organic hal ogens (TOX) concentrations |ess
than 100 ng/ kg, have total petrol eum hydrocarbon
concentrations less than 1,500 ng/ kg, and total BTEX
concentration less than 10 ng/kg. The Conpany G oup
contends that it is unlikely that a landfill can be found
that will accept the contaminated Site soils at the price
used in the cost estimte.

Response: The disposal costs used in Alternative E1 were
those available at the tinme the FS was devel oped. Costs nay
have i ncreased since conpletion of the FS; however, for

pur poses of conparison, EPA believes the cost estimtes
provi ded are appropriate.

18) Stabilization was only considered in conbination with steam
stripping. The Conpany G oup stated that
stabilization/chem cal fixation would seemto be better
applied only to the upper soils (top 6 feet) and sedinents
where the constituents of concern are predom nantly PCBs and
nmetals. Wth this limtation, excavation and above ground
fixation may be nore appropriate than the in-situ
technol ogy. Qher technol ogi es could be used to address the
deeper materials where the focus is predoninantly VCCs.

Response: Wile the PCBs and metal s may be the predomn nant
contam nants in the upper soils, VOCs and sem -vol atile
organi ¢ conpounds are present at |levels that would require
treatment if the soils were to remain on-site.
Stabilization and chem cal fixation alone would not be
sufficient to address the upper soil.

19) The Conmpany Goup stated that air spargi ng was not
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identified and evaluated as a potential renedial technol ogy
to address the soils and shal |l ow ground water inpacted by
VCCs.

Response: The commentor is correct that the Feasibility
Study did not evaluate air sparging as a technol ogy for

cl eaning up soils and shallow ground water inpacted by VCCs.
However, while this may be an innovative technology to
renedi ate VOC contam nation, this technol ogy coul d not
address the PCBs, pesticides, and netals contam nation which
have been detected in soil and ground water at the Site.
Since a large portion of the ground water contam nation
consists of very high concentrations of VOC contam nants

the selected remedy allows for use of (but does not require)
an air sparging and soil vapor extraction systemto enhance
the overall performance of the ground water treatnent system
(See Section X. C 4. of the ROD).

Air sparging woul d have to be inplenmented in
conbi nation with soil vapor extraction and ground water
extraction and treatment to avoid sinply transferring
contami nants fromone nedia to another. A treatability
study woul d have to be performed during the Renmedi al Design
to determine if this technol ogy would be effective. Severa
factors could inpact the inplenentability of these
technol ogi es, including the type of soils present at the
Site and the inpact of the shallow water table on operation
of the system EPA will allow use of these technol ogi es
however, if the treatability study denonstrates that they
can be successfully inpl enented.

A treatment cost of $300/CY for in-situ steam stripping of
the soils plus an additional $180/CY for in-situ
stabilization seem excessive. Based on discussions with
treatment vendors, the Conpany G oup contends that treatnent
costs associated with this technology are generally in the
$200 to $250/ CY range.

Response: The treatment costs for in-situ steam stripping
and in-situ stabilization were those available at the time
the FS was devel oped. Costs may have decreased since
conpl etion of the FS; however, for purposes of conparison
EPA bel i eves the cost estinates provided are adequate.

For | ow tenperature thermal stripping (LTTS), EPA s
contractor used a unit treatnment cost of $350/CY (approx.
$455/ton) to treat the soils for volatile and sem -volatile
contam nants only. The Conpany G oup contends that this
seens excessive as treatnent estimates of $225 to-$260/ton
to treat simlar wastes for both volatiles and netals have
been quoted in the past.

Response: The treatment costs for |ow tenperature thernal
stripping were those available at the tine the FS was

devel oped. Costs may have decreased since conpletion of the
FS; however, for purposes of conparison, EPA believes the
cost estimates provided are adequate

The Conpany G oup contends that the assunption of future
residential use on the Site is unreasonable and that renedy
sel ection for Superfund sites should be based on l|ikely
future use
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Response: EPA believes it is reasonable to consider

resi dential devel opment as a potential future use for the
Site. The land use currently in the vicinity of the Site is
rural residential. The Hanover County Conprehensive Plan
does not propose any changes in the vicinity of the Site
that would attract nore intense residential devel opnent
(i.e., public sewer and water); nor does the plan advocate
changes that woul d di scourage continued constructi on of

rural single-famly honmes (i.e., targeted future comrercia
or industrial use). There are currently residentia
properties adjacent to the Site, including a newy
constructed hone along the Site access road. Severa
potential residents interested in building hones in the area
indicated their concern regardi ng property value during the
public neeting. This result is consistent with newWy issued
gui dance entitled "Land Use in the CERCLA Renedy Sel ection
Process" [OSWER Directive No 9355.7-04 (May 25, 1995)].

The Conpany G oup contends that application of the
l'inearized multistage nodel may not be appropriate for PCBs.

Response: Wile the Conpany Goup is correct that the

subj ect nmodel is not appropriate in cases where the
contamnant is not a genotoxic and is not an initiator, it
shoul d be noted that the nechani smof action by PCBs (and

I ndi vi dual congeners of PCBs) has not been established. In
the absence of adequate information to the contrary, the
l'inearized multistage nodel continues to be applicable.

The Company G oup contends that distinctions should be made
in the tunorigenic potency of different Aroclors

Response: As stated in the Integrated Ri sk Information
System (IRIS): "Although it is known that PCB congeners vary
greatly as to their potency in produci ng biological effects,
for purposes of this carcinogenicity assessnment Aroclor 1260
is intended to be representative of all PCB m xtures. There
is some evidence that m xtures containing nore highly

chl ori nat ed bi phenyls are nore potent inducers of
hepat ocel lul ar carcinoma in rats than m xtures contai ni ng

| ess chlorine by weight."

Hence, the Agency does note that there is some evidence
that m xtures containing nore highly chlorinated biphenyls
are nore potent. However, since slope factors are not
currently avail abl e for individual congeners of PCBs (i.e.

a slope factor is available for Aroclor 1260 only at this
tine), it is conservatively assuned that all of the PCBs are
at least as toxic as Aroclor 1260

The Conpany G oup contends that the scaling factor used by
EPA to relate doses in aninals and hunans is inappropriate

Response: It is agreed that the Agency currently recomends
that the cross-species scaling factor for carcinogenic risk
assessnent be expressed in terns of body mass raised to the
3/4 power (i.e., nmg/kg3/4/day). The recommended use of the
3/ 4 power scaling factor was nmade in order to achieve

consi stency and uniformty anong the different Federa
Agencies (e.g., ATSDR, FDA, EPA, etc.). The consensus in
the Agency and in the scientific comunity is that the use
of a 3/4 power scaling factor for body mass presents a
better rationale for matching doses between sizes across
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species. The Agency has not yet finalized the policy to use
the 3/4 power as a scaling factor for body nmass. |In
addition, the Agency is expected to continue to consider use
of the 2/3 power as valid and is not likely to require that
all current toxicity criteria be recal culated using the 3/4
power scaling factor for body mass. Furthernore, the
difference in the resultant slope factor when a 2/ 3 power or
3/4 power is used as a scaling factor for body mass is only
a factor of two which is generally not significant.

Si nce EPA believes that the previous policy was valid
and given all the uncertainty and the insignificance that a
factor of two will make in the resultant slope factor, the
Agency is not inclined to make a change in the scaling
factor used to calculate the slope factor for PCBs.

The Conpany G oup contends that the potency estimates for
different aroclors should be based on the recent
reeval uation of |iver histopathol ogy.

Response: The Agency's office of Research and Devel opnent
(ORD) is currently reviewing this data. It is not known
when a final recomendation will be nade

The Conpany G oup contends that, overall, the avail able data
on PCB tunorigenicity indicate that alternative sl ope
factors are scientifically warranted

Response: As stated previously, the Agency recogni zes that
there may be differences in the carcinogenic potency of
different PCB congeners. The new data currently avail abl e
whi ch was not previously used in the assessnment of the sl ope
factor is currently under review.

The Conpany G oup contends that the use of an absorption
factor of 0.06 for PCBs is overly conservative.

Response: It is clearly stated in the Derrmal Exposure
Assessment CQuidance (1/92) that the 1.3% absorption factor
(absorption factor recomrended by the Conmpany G oup) is a
val ue obtained for | ow organic carbon content soil. The
total percent absorbed at 24 hours in vitro in human skin
was 1.33% This value was adjusted to reflect differences
bet ween absorption in vivo and in vitro in the rat,
produci ng an estinate of 2.1% absorbed and bound to the skin
after 24 hours for PCB applied in 6 ng soil/cn®.

Not e that absorption from high organi c carbon content
in soil was tested in vitro only in the rat. The Agency
adj usted the estimated percent of PCB absorbed from | ow
organi c carbon content soil in human skin to reflect
absorption fromhi gh organic carbon content soil. The
estimated percent absorbed is 0.63% The range of
absorption is therefore between 2.1%for | ow organi c content
soll to 0.63%for high organic content soil. EPA decided
"that any final recomrendations for percent absorbed shoul d
span at |east one order of magnitude to reflect the
uncertainty." The final recommendation for percent PCB
absorbed fromsoil is 0.6%6% Therefore, the use of 6%
absorption for PCBs in the risk assessnment is appropriate
and consistent with Agency gui dance. The use of 6%is
likely a conservative estimate but also consistent with
Agency policy to use conservative estinmates in the risk
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assessnent when limted data are available to nake a nore
refined estinate.

The Company G oup contends that the alternative anal ysis of
the PCB surficial soil data is inappropriate.

Response: The use of the Phase | data in the risk
assessnent is appropriate given that this data represent
surface soil sanpling data which was not collected during
the Phase Il sanpling round. The fact that the |evels of
PCBs are higher in the Phase | analyses indicate only that
PCBs are present at higher levels in surface soil than in
subsurface soil. Note that Phase Il data include data from
boreholes (0-2 ft, 2-4 ft, etc.), while Phase | data include
data fromsurface soil (e.g., 0-15 cmor - 6 inches)

Hence, the use of only Phase | data to determine risk from
surface soil contact is appropriate

The Conpany G oup contends that the assunption of incidenta
i ngestion (hand-to-nouth) exposure to chemicals in surface
wat er i s unreasonabl e and based on estimates of ingestion
whi | e swi nm ng.

Response: It is agreed that this exposure route is probably
not likely given that the highest water |evel of the stream
is not likely to be greater than one foot. However, at the
time of the assessnent, it was not clear how high the water

| evel s would be, how much it would rain in the future,

whet her or not there were going to be significant time

peri ods of dryness, etc. To be conservative, it was decided
that it was necessary to include this exposure route in the
assessnent; al beit, we assune |lower |evels of water
ingestion (e.g., 0.01 I/hr instead of 0.50 |/hr Agency
default) to account for the fact that sw mmng was probably
not a likely scenario.

The Conpany G oup contends that incidental ingestion of
contam nated sedi ments is an unreasonabl e exposure pat hway
and is inproperly based on soil ingestion data.

Response: EPA believes that this exposure scenario is
likely to occur, especially when the streamis dry. It is
agreed, however, that the average soil ingestion paraneters
could probably be lower. At the tine of this assessnent,
however, no other exposure paraneters were available for

use. Draft EPA guidance does currently recomend the use of
100 ng/day for a child and 50 nmg/day for an adult as average
soi | ingestion exposure paranmeters. However, nodification
of the exposure paraneters in the existing risk assessnent
will not result in a significant change in the risk estinate
previously cal cul at ed.

The Conpany G oup questioned the philosophy of the
reasonabl e maxi mum exposure (RME).

Response: RME has been used at EPA since 1989. It is
recogni zed that conpoundi ng a nunber of conservative val ues
for exposure paraneters in the baseline risk assessnent can
result in a characterization of potential exposure that
cannot reasonably be expected to occur. However, that is
preci sely why the average (central tendency) risk estinate
was cal cul ated using central tendency exposure paraneters
available to us at the tine of the assessment. The average
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risk estimate also indicates that the Site poses
unaccept abl e carci nogeni ¢ and noncar ci nogeni ¢ ri sks.

The Conpany G oup contends that sanple concentration
di stributions shoul d have been prepared to support (or
refute) the assunption of normally distributed data.

Response: In general, EPA prefers that the arithnetic nean
be used in lieu of the geonetric nmean in cases where the
sanple size is snall and not sufficient for determininu [he
shape of the distribution present. This is the apparent
case here. Note that the geonetric nean is a biased
estimator of the true nean if the distribution is not |og
normal. G ven that the data sets were small and the data
from Phase | and Phase Il were sanpl ed i ndependently and
with different sanpling designs, it was not possible to
conbine the two data sets. For exanple, while Phase | PCB
sanpling points were taken randomy across the Site within
the berned area, Phase Il PCB sanpling points were taken on
a systematic grid pattern using bias sanpling techniques
(i.e., was not random) within the berned area. Additional
sanpl es were taken in each burn pit area, primarily to
investigate the vertical extent of contami nation. |In these
cases, it is not appropriate to conbine the data to achieve
a greater sanple nunber, especially for surface soil

sanpl es. The nost conservative assunption in this case is
to assume a nornmal distribution.

The Conpany G oup stated that Phase | and Phase Il data used
to estimate exposure concentrations are not clearly shown.

Response: It is agreed that the Phase | and Phase Il data
used to calculate the concentration termare not clearly
defined in the baseline risk assessnent. Note that
duplicate sanple data points were averaged. In cases where
the contam nant was detected in one sanple but not detected
in other sanples, one-half the detection limt was used in
the cal culation of the concentration term The Phase | and
Phase || data used are as foll ows:

Phase | Surface Soil (0-6 inches): SS1A/ 1B, SS2A 2B,
SS3A/ 3B, SS4A/ 4B, SS5A/ 5B, SS6A/ 6B

Phase | and Phase || Boreholes (0-2 feet):

Phase | Phase |1

NE- 1A BH 1A BH 8A BH 17A
NE- 2A BH 2A BH 9A BH 18A
NE- 3A BH 3A BH 10A

W 4A BH 4A BH 11A

W 5A BH 5A BH 14A

W 6A BH 6A BH 15A

MN 2A BH 7A BH 16A

The Company G oup stated that based on the di scussion on
page 8-5 of the R, it was not possible to determ ne how the
U-fl agged data val ues were used.

Response: The statement on page 8-5 discussing the
treatment of U-flagged values is incorrect. Al

contam nants that were detected at hazardous |l evels at the
Site were assigned 1/2 the detection limt in cases where



i ndi vi dual sanpl es showed a non-detect |evel

36) The Conpany G oup questioned the use of cleanup |evels that
are less than contract required quantitation linits.

Response: The cl eanup | evels for ground water have been
established at the mninumlevel at which the entire

anal ytical systemgives a recognizabl e signal and acceptable
calibration point. Ceanup levels for surface water have
not been established since the sel ected renedy does not
require direct renediation of surface water.

37) The Conpany G oup contends that on-site |eachate/runoff
sanpl es shoul d not be considered representative of aquatic habitats.

Response: It is agreed that on-site | eachate/runoff sanples
shoul d not be considered representative of aquatic habitat.
However, on-site |eachate/runoff is a pathway of contam nant
noverment into the aquatic habitat. Mreover, on-site

| eachat e/ runof f, whether it is transported via a permanent
stream an intermttent stream or nerely an overland runoff
drai nage ditch, still represents a habitat where potentia
exposure to contam nants by ecol ogi cal receptors (pernmanent
or migratory) could occur. Therefore, EPA believes that on-
site | eachate/runoff sanples are appropriate for use in

eval uating ecological risk fromSite-related contam nants

38) The Conpany G oup questions why the bioassay test results
and aquatic and vegetation surveys were not used in the
ecol ogi cal assessnment. They further contend that sedinent
remedi ati on may not be necessary because the surveys
conduct ed during Phase Il suggest no significant risk to
aquatic organisns offsite and that there is no true aquatic
habitat on the Site

Response: The ecol ogi cal risk assessnent performed for the
Site used an approach similar to that used to quantitatively
assess human health risks. Therefore, surface water and
sedi nent chemnical data, rather than bioassay results or
aquatic and vegetation surveys, were the appropriate input
paraneters for calculating quantitative risk values. The
purpose of the aquatic and vegetati on surveys was to
characterize the ecosystens and habitats of the area. It is
incorrect to attenpt to use such characterizations as a
basis for calcul ating ecol ogical risk. The bioassay test
results and the aquatic and vegetation surveys were
considered along with the quantitative risk values to

eval uate the overall ecological inpacts to the Site. The
Conpany Group acknow edges this, in fact, in the next conment.

Even if there were no offsite aquatic inpacts nor
onsite aquatic habitat, this would not elininate the need to
renedi ate contam nated sedi ments. Contani nants have
mgrated fromthe bermed di sposal area to the intermttent
tributary draining the area and downstreamto the Bl ack Haw
Branch. Continued mgration of contam nation will continue
to occur unless the contam nated sedi nents are renedi at ed

39) The Conpany Group contends that although the data presented
in Tables 5-37 and 5-38 of the R indicate toxicity at |ow
dilutions of the sanples collected, it is unreasonable to
utilize this information in an ecol ogi cal assessment
because, as indicated in the previous comrent, there is no



suitabl e habitat for aquatic organisns on the Site

Response: As indicated in the previous coment, EPA is
concerned about potential inpacts to downgradi ent receptors,
not just inpacts to receptors in currently contam nated
areas. Therefore, EPA believes the toxicity data does have
rel evance to the overall ecol ogi cal assessnent.

40) The Conpany Group contends that the reference toxicant
portion of the sedinent bioassay was run for only 96 hours
and thus does not truly show that the test system has been vali dated

Response: The reference toxicant is an acute test used to
verify the viability and response of a test organi sm

popul ation through time in the lab. The test concentrations
shoul d bracket the predicted LC50. In this case, the 96-hr
LC50 was the desired outcone. The toxicity test for
Hyal el  a azteca and Chirononus tentans are consi dered
acceptable and valid if the per cent survival is greater
than 80% and 70% respectively, in the control chanber. The
toxicity tests perforned for the Site meets this criteria

41) The Conpany G oup contends that although toxicity was
observed in the Phase Il bioassay data, it is limted to
sanpl es very close to the bernmed di sposal area and suggests
no potential risk to nmacroinvertebrates that nay potentially
occupy the epheneral streamfurther west of the disposal area.

Response: Based on Page 10 (chapter 9 of the Rl Report),
only a macroi nvertebrate survey of the epheneral stream was
conducted. The bioassay data was col |l ected near the bermnmed
area and cannot be conpared to the locations in the
epheneral stream Therefore, its results cannot be used to
either dismss or denonstrate toxicity at sone other
location. In addition, the area may not be acutely toxic
but there may be chronic effects which are not known at thig
tine. |In the absence of this actual bioassay data, we used
the conservative approach and avail abl e chemi cal

information. In doing so, reasonabl e worst-case assunptions
were nmade to provide a conservative estimate. This
typically results in an assessnent whi ch overestinates
rather than underesti mates the risks of adverse ecol ogi ca
effects at the Site.

The R Report risk assessnent concluded that the berned area
of the Site is a source of environnmental contam nation in
soil, sedinment, and surface water on and near the Site, and
that this contam nation may present the potential for
adverse toxicological effects to various taxa in the berned
area and in sedi nents downstreamfromthat area

A hazard index (H') greater than one (1) would indicate the
potential for chronic or acute toxicological effects to a

gi ven ecol ogi cal receptor. The majority of Hs in each

matrix and for all relevant contam nants of concern exceeded
one (1), with nunbers as high as 497 for arochlor in sedinments.

42) The Conpany Group stated that the R shoul d have provided
nore information on the rationale for choosing the
ecol ogi cal exposure nodel s and associ ated assunpti ons.

Response: Ecol ogical receptors and potential exposure
pat hways were evaluated for inclusion in the ecol ogi ca



assessnent (EA) on the basis of the Site contam nants,
affected nedia identified, and the characteristics of
receptors. The followi ng exposure pat hways were chosen for
eval uation in the risk assessment:

Aquatic biota in the unnamed epheneral tributary

and sem -aquatic species were chosen due to their
potenti al exposure to elevated netal |evels and

PCB concentrations in the sedinent and surface water.

Pl ants growing on top of and al ong the edge of the
Site were chosen due to the observation of
stressed vegetation in some areas. This exposure
pat hway was incorporated into the secondary
consuner pat hway.

Secondary consuners, especially snall manmmal s
using the Site, were chosen due to their potentia
exposure to el evated |l evels of netals, PCBs, and
pht hal ates in the soil

Mgratory birds using the Site were chosen due to
their potential exposure to elevated |evels of
PCBs and netals contam nants in the soil and sedinent.

Receptors and exposure pat hways excluded fromevaluation in
the EA were upland tertiary consunmers and top carnivores due
to the size of the Site relative to the necessary hone range
for these species. The potential for significant exposure
of these groups to Site contam nants is considered nininal

Copper, lead, and zinc were found at el evated concentrations
in surface water sanples collected up to the second | oggi ng
road al ong the unnaned epheneral tributary that drains the
di sposal area. Beyond the second | ogging road, only |ead
and zinc are present, though at concentrations substantially
| ower than the sanples collected before the second | ogging
road. Arochlor 1260 was detected in six of the 15 surface
wat er sanples collected fromthe unnaned epheneral tributary
prior to the second | ogging road. Therefore, the EA focused
on copper, lead, zinc, and Arochlor 1260 in surface water

In sediment, |ead and copper were found in el evated
concentrations along the unnanmed epheneral tributary

i mredi ately bel ow the di sposal area and downstreamto the
second | ogging road. Arsenic, alumnum chromum and zinc
al so were present at el evated concentrati ons al ong the same
portion of the tributary. O these six contaninants, |ead
and copper are present in substantially higher
concentrations and are nore widely distributed (i.e., they
are present in elevated concentrations in nore of the
sanpl es collected fromthe above-nmentioned | ocation).
Therefore, even though all six metals are of concern, |ead
and copper received greater attention in the EA  Arochl or
1260 was detected in 14 of the 22 sedinment sanples collected
in the unnamed epheneral stream and was al so addressed in the EA

In soil, copper, lead, and zinc were found at concentrations
above the upper limt of the 90th percentile of the comon
range found in Eastern United States soils. Al um num
arsenic, and chronmiumwere al so found at el evated
concentrations in all surface soils collected on the Site
and in one surface soil sanple collected downgradi ent of the
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Site. Wile these inorganics are inportant, copper, |ead
and zinc were the focus of the EA because of their toxicity

and el evated concentrati ons conpared to the other inorganics.

PCBs, especially Arochlor 1260 and 1248, were detected in
soi|l at concentrations greater than the EPA Region 3 risk-
based concentrations for residential soil. Bis (2-

et hyl hexyl) phthal ate was detected in 12 of the 17 soi
sanpl es with a nmaxi mum concentration of 63,000 ug/Kg.

El even of the 12 sanples had concentrations significantly
above background | evels. PCBs and Bis (2-ethyl hexyl)
pht hal ate were the focus of the EA for organics in soil.

Based on potential exposure pathways and receptors,

i ndi cator speci es and assessnent endpoints were sel ected
Ubi qui tous indi cator species were chosen based on their
habitat requirenents and the |ikelihood they woul d occur on
the Site.

The Conpany G oup contends that the R is inconsistent in
using the arithnmetic mean to cal cul ate cont ani nant
concentrations in the human heal th assessnent and the
geonetric nmean in the ecol ogi cal assessnment. Rationale for
their use in either case is not explai ned.

Response: EPA prefers that ecol ogical and human health ri sk
assessnents be based upon the 95% Upper Confidence Linit
(UCL) of the arithnetic nmean rather than the geonetric nean,
since the arithnetic mean of the appropriate data set is
generally nore conservative. The potential for unacceptable
ecol ogical risk was identified for this Site even though the
| ess conservative geonetric nmean was used in the ecol ogi ca
ri sk assessnent.

The Conpany G oup contends that the ecol ogi cal assessnent
incorrectly assunes that incidental soil ingestion is 100 %
of the diet and adds this amount to the estimate of tota
dietary intake. This effectively doubles the estinmate of
food consuned and nore inportantly would significantly
overesti mate risk

Response: Although the approach used to estinate dietary
exposure to Site contaminants is highly conservative, the
overal Il conclusions of the ecol ogical assessnent are stil
valid. Several Site contanminants are highly elevated in
Site soils and a risk to ecol ogical receptors would be found
even if a | ess conservative approach for estimating dietary
exposure was used, such as assuming that the soil intake was
only 10% of the intake of plant and aninmal naterial. (See
response to Comment 46 in this section for Environnental
Effects Quotients, which still show adverse effects to Site
contam nants.)

The Conpany G oup stated that the ecol ogi cal assessnent is
incorrect in its assunption that meadow vol es consumre both
pl ant and aninmal nmatter. Meadow vol es are herbivores, as

cited in the reference used in the assessnent (Martin et. al

Response: The diet for the neadow vol e shoul d have been
100% pl ant material. The fact that the vole diet used in
the risk assessnment was 50% pl ant material and 50% ani nmal
material (i.e., terrestrial invertebrates) generally results
in a higher and thus nore conservative estinate of exposure

1951) .
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Report and Revi sed Proposed Renedi a
the Site). In addition, the Conpany G oup presented a nodified renedi a
I ssues which have been addressed in the previ ous Responsiveness Sunmary

1)

This occurs because the contam nant levels in terrestria
invertebrates were assunmed to be the same as in soil

whereas contam nant levels in plants were cal cul ated by

mul tiplying the contam nant level in soil by a plant uptake
factor that usually was |less than 1.0. However, in the case
of zinc, for exanple, the assunption of a diet of both plant
and animal material results in | ower exposure for the vole
than a diet conmposed entirely of plant material, because the
pl ant uptake factor for zinc is greater than 1.0 for plant
stens and | eaves. Although this assunption affected the
estinmated exposure of the vole to Site contam nants, the
overal I conclusions of the ecol ogical assessnent are valid
(i.e., Site contam nants such as copper are highly el evated
in Site soils and a risk to the vol e woul d have been found
with a diet conposed entirely of plants). (Again, please
refer to the Environnmental Effects Quotients found in the
response to Comment 46.)

The Conpany G oup contends that it is inappropriate to
conpare an estinated dose value, as calculated for the green
frog, with National Anbient Water Quality Criteria
concentrations. These concentrations are reported in water
and are reflective of "inmersion"-type exposures, not

i ngest ed doses.

Response: Use of the extrapolation of frog ingestion to
body contact (irmmersion) exposure is inappropriate in

cal cul ation of a hazard quotient for lead for the green
frog; froman estinmated intake in ng/kg/day and a toxicity
endpoint in ng/L determned froman imrersion study. These
are two conpl etely inconparabl e neans of exposure
Consequently, it may not be possible to quantitatively

eval uate potential risk of lead to the green frog, based on
the predicted concentration of lead inits diet. However, a
risk to the green frog i s suggested because the average
total |ead concentration in surface water fromthe Site (57

ug/L) is considerably greater than the chronic USEPA Aanbi ent

Water Quality Criteria for lead (3.2 ug/L) (see Table 9-18
in Volune | of the R Report).

COMVENTS RECEI VED DURI NG THE COMVENT PERI OD FOR THE REVI SED PROPCSED REMEDI AL ACTI ON PLAN

EPA Regi on 3 received several docunents and |letters containing conments on the Revised Proposed Renedi al

The Conpany G oup asserted that EPA has not issued any

revi sions of the supporting technical docunentation (i.e.
the RI/FS) for public review and comrent, therefore making
an exam nation of the Revised Proposed Renedial Action Plan
difficult. Additionally, the Conpany Group al so stated that
nmost of their comments on the original proposed plan were
not consi dered.

Response: The Revi sed Renedial Action plan was issued based
on the RI/FS and ot her docunentation previously included in
the Admi nistrative Record. Upon further eval uation, EPA
determned that the soil and sediment requiring cl eanup
contai ned a hazardous waste |isted under RCRA. Therefore
off-site disposal of this material was revised in accordance

The majority of the comments presented here were subnitted
The Conpany G oup's comments prinarily
Action Plan (with particular focus

by a group of conpani es associ at ed
addr ess conmponents of the RI/FS

on the discussion of |isted wastes at
alternative for EPA s consideration
Sections are not repeated here



with RCRA requirenents for |isted hazardous wastes. These
changes were docunmented in the Revised Renedial Action Plan.
(EPA reverted to its original position on this issue in the
ROD.) The only other changes presented in the revised plan
were changes in the proposed cleanup levels for the Site
Again, the basis for these changes were discussed in the
Revi sed Proposed Renedi al Action Plan. Further
docunentation of the cleanup |evel calculations was provi ded
to the Conpany Group upon request. EPA' s decision not to
nmake ot her changes to the proposed alternatives did not
constitute a rejection of comments nade by the Conpany G oup
during the first comrent period. Those comments have been
fully considered and the RCD reflects nmany of the
recomrendat i ons nade by the Company G oup.

2) The Conpany G oup stated that no reassessnent of the
renmedi al alternatives was perforned despite the significant
changes in cleanup | evels and costs.

Response: EPA fully evaluated the revised renedi a
alternatives in the Revised Remedial Action Plan in
accordance with the requirements of Section 300.430(e) (9) of
the NCP, 40 C.F.R § 300.430(e)(9).

The Conpany G oup maintained that EPA's identification of three of the constituents of concern in the
ground water (PCBs, beryllium and nanganese) is not supported. Belowis a summary of their concerns on this
issue as presented in the comments submitted in their February 22, 1995 docunent. These issues are
also revisited and addressed later in discussion of risk assessnent issues.

3) The Company G oup expressed concern that EPA identified
PCBs, beryllium and manganese as contributors to ground
wat er risk, because these constituents have a substantia
impact (with respect to feasibility and cost) on the
sel ection of renedy for the Site. This inpact on the renmedy
is due to the fact that the presunption that PCBs (a
sem vol atile organic) and berylliumand nanganese
(inorganics) are in the ground water elimnates some ground
wat er treatnent technol ogi es from consideration, and
dictates the use of other technol ogies that may not be as
effective, or necessary at all, in remediating ground water
at the Site.

Response: EPA agrees that nanganese and berylliumare
probably naturally occurring substances in the area
However, the presence of elevated | evels of manganese in
some areas suggests that it may have | eached due to the
presence of chlorinated organics

At the time the Feasibility Study was conpiled, these three
constituents were considered to be contam nants of concern
in the selection of remedial alternatives for the Site. The
Agency maintains that PCBs are still considered to be a
possi bl e ground water contaninant, despite the Conpany

G oup's assertions to the contrary. (See response to

comrent 5 of this section)

Treatability studies can be performed during the pre-design
phase to identify whether air sparging and soil vapor
extraction can be inplenented along with the chosen ground
wat er punp and treatnent technol ogy as an enhancenent to the
system However, the hydrogeology in the area to be
addressed, particularly the shallow water table and cl ay-
rich soils, may limt the effectiveness of these



4)

5)

6)

)

technol ogies at the Site.

The Conpany G oup suggests that the constituents of concern
be linited to PCBs and nmetals in soils, and VOCs in ground
wat er .

Response: The cleanup | evels established in Table 12 of the
ROD are consistent with the Conpany G oup suggestion, with
the exception of PCBs in ground water. The issue of
inorganics in ground water is discussed in Conmments 7, 12,
and 14 of this section.

G ound wat er sanpl es were taken subsequent to the Renedi al

I nvestigation by the Company Group. The sanple results
indicated that PCBs were not actually present in filtered or
unfiltered ground water sanples. The Conpany G oup

concl uded that the PCBs found by EPA may have been present
due to well or sanple contam nation.

Response: There was |ow | evel detection of PCBs in ground
wat er sanpl es collected in sone of the nonitoring wells
during the Renedial Investigation. The |ow |level detection
of Arochlor 1260 in MW 3D and MM 3B may be due to suspended
soil particles that are contam nated by Arochlor 1260.
However, high concentrations of solvents, such as tol uene
(2.5 ng/l) and 2-butanone (21.1 ng/l) that were found in MM
3D, suggest that the detection of Arochlor 1260 nmay have
occurred because it was dissolved by, and noved downward
along with, these solvents. Varying PCB detection results
could also be attributable to seasonal fluctuation.

Based on the data collected in the R, EPA has decided that
it is premature to draw the conclusion that PCBs are not
present in ground water. EPA recomends that additional
sanpling be perfornmed during the renedi al design phase of
the project to further evaluate this issue.

The Company G oup noted that since berylliumwas found to
occur at high concentrations both upgradi ent of the Site and
in other wells in the area, the berylliumfound at the Site
is naturally occurring.

Response: The Agency agrees with this conmrent, and

acknowl edged this possibility in the FS and the original and
Revi sed Proposed Renedi al Action Plans. EPA Region 3
routinely calculates risk for all contam nants which are
present at |evels above risk-based concentrations and/ or
ARARs (e.g., MLs), regardless of whether they are al so
found i n background wells at the sane level. EPA is not
requiring cleanup of the berylliumpresent in the ground

wat er because the Agency agrees it appears to be a natural
occurrence. However, berylliumshould still be considered
when eval uating the cunul ative risk posed by contaminants in
the ground water at the site.

Manganese was al so felt by the Conpany Goup to be a
natural |y occurring substance at the Site.

Response: EPA agrees that nanganese occurs naturally in the
ground water at the Site. However, isolated high |evels of
nmanganese are suspect and nay have | eached due to the high

| evel s of solvents present in some areas. The |evels of
manganese are expected to decrease concurrently with



8)

renmedi ation of the chlorinated organics. |t should be noted
t hat manganese is not a hazardous substance under CERCLA and
that manganese at the Site does not contribute significantly
to the risks driving the cleanup.

It was requested that ground water in the area of the Site
be classified as a dass Il aquifer, and therefore not be
considered as a potential source of drinking water, or be
considered of linted beneficial use since it is
contamnated with naturally occurring constituents. It was
therefore further argued that such a determ nati on woul d
negate the need for any type of aquifer renediation.

Response: The aquifer at this Site could not be classified
as a Uass Il aquifer as outlined in the EPA Decenber 1986
CQui delines for Gound-Water O assification under the EPA

G ound-Water Protection Strategy. In order to be
classified as a ass IIl aquifer, any of the foll ow ng
condi tions nust be net:

! insufficient yield for an average sized fanily,
1 ground water with a total dissolved solids (tds)
concentration over 10,000 ngy/l, or

1 ground water that is "so contam nated by naturally
occurring conditions, or by the effects of broad-scale
human activity (i.e., unrelated to a specific
activity), that they cannot be cl eaned up using

treat ment net hods reasonably enployed in public water-
supply systens."

None of the above conditions are present in the aquifer at
the Site. That is, the aquifer at the Site does have
sufficient yield for an average sized famly (in fact nmany
househol ds surrounding the Site use hone wells conpleted in
the aquifer as their only source of water). Wile some

i norgani c constituents were detected and rmay appear to be
naturally occurring (e.g., iron and, possibly, beryllium,
these coul d be renoved using treatnment nethods reasonably
enpl oyed in public water supply systens. Consequently, the
aquifer at the Site can not be classified as a Class II1.

Since all residences i mediately surrounding the Site use
private wells as their only source of water, the aquifer at
the Site would be classified, in accordance with EPA

gui dance entitled "Quidelines for G ound-Wter

Cl assification Under the EPA G ound-VWater Protection
Strategy" [Office of Gound Water Protection Directive No.
WH 550G (Decenber 1986)], as Subclass Il A aquifers.

RCRA Li sted Hazardous Waste Coments

9)

The Company G oup subnmitted several comments relating to
EPA' s deci si on, announced in the Revised Proposed Renedi al
Action Plan, to consider Site wastes as RCRA |isted
hazardous wastes. The Conpany G oup contends that the

evi dence does not support such a conclusion, that the
decision to treat the wastes as RCRA |isted hazardous wastes
woul d substantially increase the costs of the renedy while
resulting in no corresponding increase in protectiveness,
and that the decision runs counter to the Agency's goal of



10)

accel erating cl eanups and streamining the Superfund
program The Conpany G oup further requested that the
Agency identify the areal extent of contam nation affected
by RCRA |isted hazardous wastes and the category of RCRA

|i sted hazardous waste EPA believed to be present at the Site.

Response: Following the careful consideration of comrents,
information relating to the source and generation of wastes
found at the Site, and of the inplications of this issue on
protection of hunman health and the environment, EPA has
decided to reverse its proposed view that Site wastes be
handl ed as RCRA |isted hazardous wastes. Rather, Site
wastes will be tested to determ ne whether they warrant
handl i ng as RCRA characteristic hazardous wastes pursuant to
40 CF. R Part 261, Subpart C, and shall be handl ed
accordingly. The Agency notes that, while not directly
relevant to the issue of whether Site wastes are properly
consi dered RCRA |isted hazardous wastes, the protectiveness
of the renmedy is not conprom sed by this decision.

The Company G oup stated that the Agency shoul d address the
issue of a soil treatability variance for this Site, as
referenced in the preanble to the NCP.

Response: A treatability variance can be granted by EPA
only after a petitioner has denonstrated that wastes cannot
be treated to neet the applicable treatnent standards (40
C F.R § 268.44). Wthout such a denonstration, EPA cannot
coment on a treatability variance for these wastes.

Comments on the Ri sk Assessnent

11)

The Conpany Group stated that exposure concentrations for
nmany paraneters appear to be significantly biased high by
the incorrect use of values substituted for non-detects.

Response: EPA Region 3 acknow edges that there are sone

i nconsi stencies with respect to the use of one-half the
Contract Required Quantitation Linmt (CRQ) in the subject

ri sk assessment with respect to the cal culation of the
concentration term A review of the nethodol ogy used in the
ri sk assessment, to calculate the concentration termfor
vinyl chloride, for exanple, indicates that all sanples with
non-detected | evel s of vinyl chloride were assuned to have a
contaminant |evel of zero. |In fact, one-half the CRQL was
not used. Therefore, the concentration termnay have been
underestimated in some instances. Even with this apparent
underesti mati on of contami nant |evels, there is substanti al
risk to warrant cleanup. Note that vinyl chloride was
detected in nonitoring well sanples at levels up to 32.2 ppb
(Table 5 of the Rl Report). These |evels exceed the risk-
based concentration for vinyl chloride of 0.02 ppb, the

Maxi mum Cont am nant Level (ML) of 2 ppb, and the CRQ of 10
ppb. Note that the R Report does discuss the uncertainty
in the use of the CRQLs and their risk levels. This
information is noted in the Data Validation Section of the R

EPA al so acknow edges that it is nore appropriate to use the
Sanple Quantitation Limts (SQs) than the CRQL in the

cal cul ation of the concentration termfor the risk
assessnent. Wiile SQs do take into consideration dilution,
matrix effects, etc., their use was not required at the time
the Site was scoped several years ago. EPA disagrees with

Report.



the Conpany Group's assunption that use of SQs will result
in alower concentration term |n sonme instances, when
there is substantial dilution and/or nmatrix effects, the
SQ@s are nuch higher than the CRQLs, especially if the

Met hod Detection Limts used for anal yses are high.

Revi ew of Table 3-1 on page 13 of the Conmpany G oup's

docunent (February 1994) illustrates that the contam nants

that pose the nmobst concern in ground water are above their
respective Maxi mum Contam nant Levels (MCLs) and ri sk-based
concentrations (RBCs). Therefore, such contam nants shoul d

be carried through as contam nants of concern (CCCs). In
addition, their risk level is probably biased | ow due to the

use of zero for non-detects in calculating the concentration term

Wil e the EPA coul d consider a statistical approach for
determ ni ng the concentration below the detection limt for
non-detects, this approach is not necessary since-the
detected levels are nmuch greater than the CRQs. Al so, the
risk levels are above those cal cul ated at the CRQs.

Since the detected |l evels are so high, the arguments nade
for vinyl chloride and berylliumby the Conpany G oup [such
as the instance where they state that the m ni mum
concentrations reported for vinyl chloride and berylliumare
bel ow the | evel assigned to non-detects, in which case it is
estimated that this convention may | ead to an overestimate
of exposure (and risk) by a factor of 5], are not valid.

Note that the uncertainty in the risk estimates is taken
into consideration by presenting the average risk estinates
for each exposure chenical for each exposure route of
concern for all nedia. The risk summary tables in the
Appendi ces to the Rl Report indicate that the average risk

I evel for ground water is still of concern for children

This is despite the elimnation of berylliumand nanganese
as COCs. The risk is not due to the presence of high |levels
of "detectabl e" contam nation at both the average and upper-
bound concentration term estimates.

12) The Company Group stated that the docunments revi ened
indicate no scientific evaluation of background
concentrations in the selection of contam nants of concern

Response: EPA Region 3 has considered a scientific
eval uation of background in the selection of COCs. The
contam nant |evels detected on-site for soil were conpared

to background | evels for inorganics. In cases where the
background | evel s were higher than the detected | evel s on-
site, the contanmi nant was screened out. It was not

consi dered a CCC.

In the case of ground water, background |evels of beryl!lium
and nmanganese were considered. The EPA has elim nated
beryllium and manganese fromthe ri sk assessment as COCs
based on data which indicate that berylliumand manganese
are naturally occurring. The isolated high |evels of
nmanganese are suspect and may have | eached due to the high

| evel s of solvents present in sone areas

Treatment of the ground water to renove beryllium or
manganese is not required in the ROD. Levels of manganese
and berylliumwill be nonitored during cleanup activities



The |l evels present will be considered in evaluating the
overal | performance of the ground water treatnent system

13) The Company G oup stated that the analysis of uncertainty in
the risk assessment is inadequate for policy and technical
deci sions; stating that the uncertainty anal ysis was
qualitative and inconplete.

Response: EPA Region 3 did conduct quantitative analysis of
the uncertainty. Wile this was not done using a Mnte

Carl o approach, it was done using a central tendency
approach. The central tendency estimates the average rigk
at the Site using an average for the concentration term and
average exposure parameters. Al of the assunptions nade
and exposure parameters used are in the Rl Report. The
Phase | and Phase Il data used were previously noted.

The Conpany G oup asserted that several errors they noted in the RI/FS and EPA's Revi sed Proposed
Remedi al Action Plan have significant ramfications for risk results or policy decisions. A report was
provided to EPA | ast year, by the Conpany Group, during the first public comrent period on the original
Proposed Renedial Action Plan (this report has been addressed by the Agency in the prior section). The
Conpany Group submtted only sel ected i ssues which are summari zed bel ow.

14) The Conpany G oup contends that EPA did not characterize
regi onal background | evels of inorganics in subsurface soils
because the 90th percentile values for the eastern U S., as
reported by USGS, were used as a basis for conparison.

Response: Metals concentrations in soils naturally tend to
be highly variable. Data for a small nunber of background
soil sanples at a site often do not adequately reflect the
range of netals concentrations that could occur naturally,
Therefore, EPA uses values reported by USGS to assist in
eval uati ng background concentrati ons of netals at Superfund
sites. By using the 90th percentile values, only 10% of the
natural |y occurring concentrations woul d be expected to
exceed these values. Metals concentrations in Site soils
that did not exceed these val ues were considered within
background concentrations. A soil background sanple (SS-7)
and a sedi nent background sanmpl e (SED 16) were coll ected
during the RI. The netals concentrations in both these
sanpl es were bel ow the upper 90th percentile concentrations.
EPA agrees that additional background sanpling nay have been
useful at the Site. However, since netals contamination is
not the basis for the cleanup actions selected in the ROD,
further background sanpling does not appear warranted.

15) EPA' s Revised Proposed Renedial Action Plan states that
beryl | i um has been associated with carcinogenicity while the
Rl states that cancer risk is not clearly associated with
beryllium

Response: According to RIS (the Agency's Integrated R sk
Informati on Systen), inhalation of high levels of beryllium
is associated with lung cancer in | aboratory ani mals.
However, this issue is nmoot in as nuch as berylliumis not
considered to be a site-related CCC.

16) Page 8-12 of the RI/FS states that, because Site
contamnation was limted to the bermed area, it was the
area eval uated for exposure. The Ri sk Assessnment Qui dance
for Superfund (RAGS), Part B states on page 6-28 that, "in
some cases, contam nation may be unevenly distributed across



a site, resulting in hot spots...exposure to the hot spot
shoul d be considered separately." Representative exposure
characterization would identify the hot spot and cal cul ate
exposure and risk with and without those data, not with

t hose data al one

Response: On-site hot spots were considered by perforning
separate risk anal yses of the Phase | and the Phase | and
Phase Il (conbined) data. The Phase | data include biased
surface soil sanples where hot spots were expected to occur.
The Phase || data contai ned non-bi ased random surface and
near - surface soil sanples. The Phase | data were conbi ned
with the Phase Il data in order to present a conplete

pi cture of the nost reasonable risk at the Site for soil
However, the Phase | data were anal yzed separately as well.
In either case, the risk levels calcul ated were
unaccept abl e, even when the central tendency estinate was
consi dered

17) EPA' s Revi sed Proposed Renedial Action Plan and FS
incorrectly list MCLs for berylliumand vinyl chloride as 1
ug/l, rather than 4 and 2 ug/l, respectively.

Response: EPA acknow edges this comment. These errors were
considered in preparing the ROD.

18) The Conmpany Group stated that risks attributable to the Site
have been overestinated by the conpounded effect of
questi onabl e net hods and assunptions incl udi ng:

a. use of outdated PCB cancer slope factors,

b. inclusion of berylliumand manganese as Site
cont am nant s,

c. inproper calculation of exposure point
concentrations, and

d. wuse of unfiltered, turbid ground water sanples.

Response: The Agency has already consi dered and/or taken
into account points raised in items a through c. The issues
presented in itemb are valid and have been previously
addressed in this section. Wth respect to itemc, the
Agency had nixed views with respect to the cal cul ati on of
exposure point concentrations (see Comrents 30 to 33 in
Section Il1). The Agency does not agree with the concl usion
of the Conmpany G oup with respect to itema (see Comment 25
in Section Il) since it was pointed out that the difference
in the resulting slope factor is increased by only a factor
of two, which is generally not significant. Wth respect

to itemd, EPA does not routinely sanple and anal yze
filtered organic sanples. This is due to the fact that
organics may be precipitated during preservation and lost in
the filtrate, thereby biasing the concentration for organics |ow

19) The Company G oup recal cul ated the human health risk
associated with ground water for the Site by elimnating the
ri sks associated with PCBs, beryllium and manganese. The
revised risk value was approxi mately 7.8 x 10-4. The
Conpany Group al so recal cul ated the soil-related risk using
an alternative cancer potency factor for PCBs, weighted for
the relative occurrence of various Arochlors. The revised



risk value was 2.8 x 10-4. The Conpany G oup concl uded t hat
the total baseline risk, fromthese few revisions, was
approxi mately half that determned by EPA (1.1 x 10-4).

The Company G oup estinmated a residual risk associated with
EPA' s proposed renedy of 7.4 x 10-4. Therefore, the Conpany
G oup contends that EPA's remedy only achi eves margi nal risk
reducti on.

Response: EPA does not believe that PCBs, beryllium and
nmanganese shoul d be elimnated fromthe overall risk
calculation for ground water at the Site. EPA cal cul ated
the risk for future potential residents using ground water
at the Site to be 1.1 x 10-3 for adults and 5.3 x 10-4 for
children less than 6 years old. Likew se, EPA used current
gui delines for evaluating the risk associated with PCBs in
soil. EPA s risk calculations are 8.3 x 10-4 for adults and
6.0 x 10-4 for children less than 6 years old. EPA has also
calculated the residual risk at the Site, after the renedy
selected in the RODis inplemented, at 5.1 x 10-5.

Even with the assupntions nade by the Conmpany G oup, the

ri sks associated with ground water and soil at the Site

exceed 1 x 10-4, which is the level established in the NCP

(40 CF.R 8 300.430(e)) for triggering action at Superfund
sites. The renedy selected in the ROD reduces the Site

risks to a level that is within the acceptable risk range
(i.e., 1 x 10-4to 1 x 10-6) and is, therefore, considered

to be effective in protecting human health and the environnent.

Comrents on the Feasibility Study

20)

The Conpany G oup stated that sone on-site treatnent

technol ogi es that woul d appear to have nerit were not
identified or were msapplied and, as a result, ruled out.
The exanple cited was stabilization, which was only

consi dered in conbination with steamstripping. They felt
that stabilization/chem cal fixation would seemto be better
applied only to the top six feet of soil in the former burn
pit area and sedinents along the intermttent stream where
the constituents of concern are predom nately PCBs and
nmetals. Wth this limtation, the Conpany Group felt
excavation and above-ground fixation nmay be nore appropriate
than an in-situ technology. They also felt that other
technol ogi es (which they did not nmention) could be used to
address the deeper material where the focus is predoninately
VOCs. They also stated that air sparging was not identified
to address the soils and shal | ow ground water inpacted by VCOCs.

The Conpany G oup concluded by stating there is no
indication in EPA's Revised Proposed Renedial Action Plan
that these alternatives were considered, and no
justification in the documents publicly available as to why
they were omtted.

Response: Wth respect to the use of stabilization, the FS
(on Page 2-41) ruled out the use of this treatnent

al ternative where organi cs-contam nated soil is present. The
Agency is confident that the selected alternative will
effectively address the contam nation at the Site in the

nost cost effective manner. However, as nentioned earlier,
air sparging and soil vapor extraction can be considered if
pre-design treatability testing shows themto be successful



in addressing conditions on the Site.
The Conmpany G oup's Review of EPA's Revised Proposed Renedial Action Plan

21) The Conpany G oup Stated that EPA m sapplied and
msinterpreted the TSCA PCB Spill Policy as an ARAR at the
Site as a result of a statement they referenced fromthe FS,
page 2-6, which states that the only chemi cal -specific ARAR
identified for soil remediation identified at the Site is
the TSCA requirenent for the renediation of soils
contam nated wi th PCBs.

In defense of their position, the Conmpany G oup referenced a
Decenber 6, 1994 Federal Register notice of a proposed
revision to PCB regul ati ons, and the Gui dance on Renedi a
Actions for Superfund Sites with PCB Contam nati on ( O8VEER
Directive 9355.4-01 (August 1990)), which both indicate that
the TSCA policy is not an ARAR

Response: The TSCA PCB Spill C eanup Policy of 1987
requires stringent cleanup of PCBs to different |evels
dependi ng upon spill location, the potential for exposure to
residual PCBs, etc. in non-restricted access areas where
there is greater potential for human exposure to spilled
PCBs. Mich less stringent requirenents apply where there is
little potential for human exposure

Al t hough the 1987 policy was intended to be applicable to
"new' spills of PCBs, the policy has al so been used in the
cleanup of historic spills, particularly in the case of
CERCLA renedi ations (as is the case at this Site).

Since 1990, the Superfund program has adopted an approach to
cleanup of PCBs that relies heavily on the 1987 TSCA policy.
Because the TSCA PCB Spill cleanup Policy is not a binding
regulation, it is not an ARAR for Superfund response
actions. However, as a codified policy reflecting
substantial scientific and technical evaluation, it has been
consi dered as inportant guidance in devel opi ng cl eanup

| evel s at Superfund sites.

According to the TSCA PCB Spill Policy at 40 CF.R §
761.120, it is recomended that, in the case of a future
residential use scenario, PCB spills be cleaned up to |ess
than 1 ppmon the surface to address threats posed by direct
contact. Were soil with concentrations greater than 1 ppm
is left in place in these cases, the depth of soil cover is
determined by site specific conditions.

I n August 1990, EPA issued several CERCLA gui dance docunents
regardi ng renedi ation of PCBs at Superfund sites. Anong

ot her provisions, these gui dance docunents establish

gui delines for the CERCLA Programto follow in setting
prelimnary remediation goals for PCBs for soil, ground

wat er, and sedi ment contaminated with PCBs at Superfund
Sites. (See "A Guide on Remedial Actions at Superfund Sites
with PCB Contam nation", OSVER Directive No. 9355.4-01 FS
(August 1990) ["PCB GQuide"].)

22) The Conpany Goup stated that the proposed cl eanup |evels
for metals and volatiles in ground water are instrunent
response levels, not quantification |evels, and are not
technol ogi cally feasible for conpliance determ nation



23)

24)

25)

Response: The proposed cl eanup | evels for netals and
volatiles in ground water are not instrument response |evels
(IRLs). They are minimumlevels (Ms) of detection and are
derived based on three tinmes the method detection limt
(MDL). The MDL is defined as the ninimumconcentration of a
substance that can be measured and reported with 99%
confidence that the analyte concentration is greater than
zero and is determned fromanalysis of a sanple in a given
matri x containing the analyte. The M. is three tinmes the
MDL. The M.s are nore reliable than the MiLs and the |RLs,
and are therefore, appropriate for conpliance determ nation

The Company G oup stated that inclusion of manganese as a
contam nant requiring strict cleanup standards is
inconsistent with its status as an essential mcronutrient.

Response: As previously stated above in coments 7, 12, and
14, manganese is considered to be a naturally occurring
substance and has been elimnated as a COC and is al so not
considered to be a hazardous substance. The Conpany G oup
should refer to the RIS database for further infornation
regarding the toxicity of nanganese. The Reference Dose
(RFD) for manganese for drinking water of 5E-03 ng/kg/day is
based on human chronic ingestion data. There is one

epi dem ol ogi ¢ study of nmanganese in drinking water perforned
by Kondakis et al., 1989 (See IR S database for reference)
whi ch descri bes toxicol ogi ¢ responses in hunmans consum ng
manganese dissolved in drinking water. A variety of
synptons were reported including weakness/fatigue, gait

di sturbances, trenors, and the |lack of muscle tonicity.

The Company G oup stated the FS and Revi sed Proposed
Renedi al Action Plan do not take into account the residua
ri sks associated with contam nants renmai ning after

i npl ement ati on of the proposed renedy.

Response: The FS contains a qualitative assessnent of the
residual risks. A quantitative assessnent is attached for
the ground water exposure route. Residual cancer risks for
ground water are estimated to be a total of 5.1E-05. PCBs
contribute the nost to this residual risk. A total hazard
i ndex of 0.113 is cal cul ated

Residual risks for soil were linmted to PCBs and | ead.

There are no toxicity criteria available for |lead. The
residual cancer risk for PCBs at a cleanup level of 1 ppmis
1E-05. The total residual cancer risk for soil and ground
water is estimated to be 6.1E-05. The total hazard index is
estimated to be 0.113.

The Conpany Group stated that short-termrisks associ at ed
with various renmedial alternatives, residual risk, and risk-
based benefits of inplenmentation tine are not considered in
this remedy sel ection.

Response: EPA qualitatively evaluated the short-termrisks
associated with all the alternatives in the RI/FS and both
the original and revised Proposed Renedial Action Plans.

EPA al so conducted a quantitative evaluation of residual

ri sk associated with the renedy selected in the ROD as

di scussed in the previous comment. The short-termrisks
associated with the ROD renedy can be readily controlled. A
guantitative assessment of short-termrisks can be perfornmed
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as part of the Renmedial Design after the detailed
specifications of the control neasures have been determ ned

The Conpany G oup stated that the Proposed Renedial Action

Plan relies too heavily on the preference for the treatnent
and is directly contrary to the intent of policy nmakers as

expressed in the remedy sel ection proposal put forth by EPA
in April 1994 during the reauthorization debate.

Response: The renedial alternative chosen for this Site
consists of off-site disposal of contam nated soil and
sedinent in an approved landfill and requires little, if

any, treatment to address soil contam nation. G ound water
will be treated to reduce the threat from contamnination

This alternative nost effectively addresses all contam nated
matrices while mnimzing costs. Qher alternatives were
either | ess expensive but |ess effective, or nore expensive
but unable to offer a greater degree of protection than the
chosen alternative

In addition, the proposed bill was not enacted, and is
therefore not relevant to this remedy sel ection

The Conpany Group stated that EPA's preferred alternative

i nvol ves extensi ve excavation and di sposal of contam nated
soils and sedinents. They contend that the risks associ at ed
with the inplenmentation of such |arge excavation activities
are significant and have not been addressed.

Response: The ROD requires that air nonitoring for dust and
Site contam nants be performed during the excavation in
accordance with Federal and state regulations to protect the
health and safety of on-site workers and nearby residents.
The ROD al so requires that nmeasures be taken to contro
fugitive em ssions. Such nmeasures can be readily

i npl enented to prevent any unacceptable rel eases of Site
cont am nant s.

The Company G oup stated that it is highly unlikely that the
proposed punmp and treat technology will be capabl e of
restoring the shallow ground water aquifer systemto
drinking standards due to the | ocal background
concentrations of inorganic conpounds. The Conpany G oup

al so asserts that |ocalized treatment of beryllium and
manganese in ground water will only cause a tenporary
reduction in the presence of these contam nants since they
are naturally occurring.

Response: The filtered ground water sanple at nonitoring
well MM3 is slightly above the drinking water standard for
beryllium Currently, there is no standard for nanganese
EPA agrees that the levels of berylliumand nanganese are
natural ly occurring and the remedy selected in the ROD does
not require extraction and treatnment of inorganic conpounds
in the ground water.

The Company G oup stated that EPA's renedy allows for
institutional controls to be renoved at the end of 30 years,
which will cause an increase in the residential exposure
risk to ground water

Response: Thirty years was a projection of the tinme it
woul d take to conplete the action (clean-up the aquifer) in
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order to estinmate the cost of the remedy. |Institutiona
controls will not be renoved until the renedial action is
conpl ete and the perfornmance standards are net.

The Company G oup clains that prevention of exposure equates
to negation of risk, therefore renmoval of hot spots foll owed
by installation of a cap, along with air sparging and
institutional controls, would not only be sufficient to
elimnate risk at the Site, but would be 20 times nore
protective of human health

Response: EPA does not consider preventing exposure to be
equi val ent to cleaning up contanination as a method for
elimnating human heal th and environmental risk at Superfund
sites. By allowing contamnation to remain at a site, the
potential for future exposure also remains. Deed
restrictions to prevent use of the property and a soil cover
to prevent direct contact both require perpetual oversight
and mai ntenance to ensure their effectiveness. In addition
it my be difficult and costly to inplenent an air sparging
technol ogy at the Site given the heterogeneous nature of the
aqui fer materials, the occurrence of a clay-rich (lower
perrneabi lity) layer in the upper portion of the aquifer
underlying the burn pits at this site, and the limted

thi ckness of a vadose zone. EPA has determned that the

sel ected renmedy provi des the best bal ance anong the nine
criteria set forth in the NCP and provides for effective

| ong-term protection of hunan health and the environnent.
The ROD does provide the opportunity to evaluate (i.e.
conduct a treatability study) and potentially inplenment the
air sparging and soil vapor extraction technol ogi es as part
of the selected alternative

The Conpany G oup stated that the cleanup goals for ground
wat er have been set well bel ow any federal or state drinking
water standard (i.e., ARARs) and are al so bel ow any
avai | abl e detection methods.

Response: The cleanup |levels for ground water were set at
the | owest |evel at which the entire anal ytical system gives
a recogni zabl e signal and acceptable calibration paint using
the nethods specified in Table 12 of the ROD. These levels
correspond to a total residual risk of 5.1E-05. |If the
cleanup levels specified in ARARs (e.g., MILs) were nerely
attai ned and not exceeded, the total residual risk would
have exceeded the acceptable risk range 1.0E-04 to 1. 0OE-06

The Company G oup stated that, not only will the ground

wat er treatnment systemcreate a discharge to |ocal surface
waters that will be subject to applicable requirenents, but
that the ability to conply with such applicabl e requirenents
has not been denonstrated

Response: The performance standards in the ROD require that
treated ground water be discharged to the drai nage system
downgr adi ent of the berned di sposal area, or be diverted to
the wetlands to mininize inpact to the wetlands. The

di scharge shall neet the effluent limts and flow rates
establ i shed by the VDEQ Water Division in accordance with
Virginia State Water Control Law, Code of Virginia 88 62.1-
44.2 et seq. and Virginia Pollution D scharge Elimnation
System Regul ati ons (VR 680-14-00). EPA does not anticipate
difficulty in achieving the effluent limts to be
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est abl i shed by VDEQ

The Conpany G oup naintained that EPA's preferred
alternative woul d generate nuch greater risks, relative to
their proposed renedy, from ground water discharge and
treat ment enissions, heavy equipnent, and truck traffic
(which woul d transport contam nated soil to the nearest
acceptable landfill).

Response: The risks inherent in the actual cleanup
activities required for this Site can all be readily
control l ed by properly designing and inpl enenting
appropriate precautions. The conponent of the renedy that
may pose the greatest potential for risk during

i mpl ementation is the air sparging and soil vapor extraction
proposed by the Conpany G oup. However, EPA believes that
even these technologies, if properly designed and

i npl enented, can be used wi thout adverse inpact to human
health or the environment.

The Conpany G oup subnitted a nodified renediation

alternative for EPA's consideration. Al though EPA received this
information after the close of the comment period, EPA reviewed
it carefully. Listed below are the primary conponents of the
nodi fied alternative and EPA' s responses

The Conpany Group's alternative proposes institutional site
controls, which would limt future use of the burn pit area
to nonresidential uses consistent with the proposed
commerci al property cleanup |level. These controls consi st
of access [deed] restrictions, which would prohibit
residential use of the Site, and installation of a drinking
water well at the Site as well. This restricted area is
proposed to cover all contam nated portions of the Site and
a large buffer area

Response: Institutional controls appear limted to
restrictions on groundwater use and restrictive covenants
As noted earlier in cooment #11 of Section |Il, EPA does not

believe that reliance on institutional controls to restrict
future use woul d be appropriate in this case. The land use
currently in the vicinity of the Site is rural residential
The Hanover County Conprehensive Plan does not propose any
changes in the vicinity of the Site that would attract nore
i ntense residential devel opnent (i.e., public sewer and
water); nor does the plan advocate changes that woul d

di scourage continued construction of rural single-fanily
homes (i.e., targeted future comrercial or industrial use).
There are currently residential properties adjacent to the
Site, including a newy constructed hone along the Site
access road. Several potential residents interested in
bui I ding homes in the area indicated their concern regarding
property value during the public neeting. Land use
restrictions based on an inconplete cleanup woul d
permanently reduce the options avail able for future use of
the property. Use of such restrictions would additionally
run counter to the statutory preference for reducing

vol une/toxicity of hazardous substances through treatnent.

The Conpany Goup's nodified alternative would require that
hot spot soils and sediments in the unsaturated zone with
concentrations exceedi ng [ The Conpany Group's] Site cl eanup
goal s for subsurface soils or sedinents be excavated
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Excavation woul d i ncl ude contam nated areas within the
berned di sposal area, as well as in the epheneral stream
Al soils within the unsaturated zone with concentrations in
excess of EPA' s proposed cl eanup goal of 400 ng/Kg for |ead
woul d be renoved. Al soils in the unsaturated zone with
PCB concentrations greater than 10 ng/ Kg woul d be renoved.
Al sedinments with concentrations in excess of EPA's
proposed cl eanup goals for protection of ecol ogical
receptors (PCB's >1 ng/Kg, |ead >200 ng/Kg, and copper >34
ng/ Kg) woul d al so be renoved and then consol i dated beneath a
cap in the forner burn pit area.

Based on existing anal ytical data, the Conpany G oup
estimates that approximately 2,850 in-place (bank) cubic
yards of soil and 370 cubic yards of sedinent require
excavation and disposal. These soil volunes include the top
six (6) feet of soils located in hot spots at the Site and
all of the sedinents identified as having | ead
concentrations greater than 400 ng/ Kg and PCB concentrations
above 10 ny/Kg.

Response: The selected renedy differs fromthat of the
Conpany Goup, with respect to soil excavation and disposal,
particularly since it calls for excavation of PCBs down to 1
ng/ Kg, and requires that all excavated soils be di sposed of
offsite. EPA has determ ned that PCB-contam nated soils
shoul d be cleaned up to a level of 1 ng/Kg down to a depth
of six feet in order to be protective of hunman health. This
reflects EPA' s residential use assunption. The Conpany

G oup assured an industrial use scenario for the Site. The
Agency believes that application of the residential use
assunption is appropriate in this instance and i s consi stent
with newy issued guidance entitled "Land Use in the CERCLA
Renedy Sel ection Process" [OSVER Directive No. 9355.7-04
(May 25, 1995)].

The Conpany G oup proposes covering any surficial soils
beyond the bermed former burn pit area that have contam nant
concentrations in excess of the applicable Site cl eanup
goal s. Sedinments above acceptable levels will be used as
backfill in the forner berned burn pit area. A soil cover
incorrectly referred to as a "cap" by the Conpany G oup)
woul d then be placed over the bernmed area to provide a
physical barrier to prevent physical contact with the
underlying soil and to prevent transport of soil fromthe
Site via stormwater runoff or w nd erosion

The Company G oup cited two other Superfund sites in EPA
Region 3, C&R Battery and L.A. darke, where this approach
was used.

Response: The Conpany Group's proposal would all ow

contam nants to remain on-site above heal t h-based cl eanup

I evel s. Al though the soil cover woul d prevent direct
contact and the potential spread of contami nation via
surface water runoff, future use of the Site woul d be

i nhibited and protectiveness would rely heavily on | and use
control s preventing excavation. EPA believes the selected
remedy provides a substantially greater benefit to the
comunity at a reasonable cost by renmoving the contanmination
and ultimately allowing for unlimted future use.

The exanpl es cited by the Company Group are distinguishable
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fromthis Site. The cleanup at the C&R Battery Site
required excavation, onsite stabilization, and offsite

di sposal of over 11,000 cubic yards of |ead-contani nated
soil. The only soils that were allowed to be covered were
found on the adjacent property, an active commrerci al
facility. The C&R Battery Site and the LoA. Cdark Site are
both located in historically industrial use areas. The L.A
Clark Site is bisected by a railroad, thereby nmaking
residential use all but inpossible. Yet even at the L.A
Clark Site, the required cleanup involves treatnent of the
contam nated soil prior to allowi ng the placenment of one
foot of clean fill.

EPA Al ternative B, which exam ned capping soils and

sedi nent, required additional sanpling to determ ne the
exact limts of excavation. The Conpany G oup's proposa
did not indicate that additional sanpling would take place
Alternative B of the ROD stated that direct contact with
contam nated soil and sediment would be elinmnated by the
installation of a RCRA Subtitle C nulti-layer cap. The
Conpany Group's alternative proposed a cap consisting of at
| east one foot of clean fill with a revegetated surface.
This method woul d be | ess protective of environnmenta
receptors than a RCRA Subtitle C cap because it woul d not
prevent infiltration of surface water and conti nued

m gration of contam nants. Continued inplenmentation of
groundwat er treatment would be required to provide |ong-term
effectiveness. The nost effective long-termalternative
woul d renove Site contani nants through excavation and

di sposal of contam nants off-site

Finally, there is no provision for sanpling and anal ysis of
soil either before or after excavation in the Conpany
Goup's alternative (to determine the full extent of
contam nation) and foll owi ng excavation (to confirmthat

cl eanup concentrations have been achi eved).

The Company G oup's alternative proposed treatment of ground
water via air sparging/vapor extraction to renove volatil es.

Response: The selected renedy allows for the use of an air
sparging and soil vapor extraction systemto attenpt to
enhance the operation of the ground water treatnent system
if atreatability study performed during the Renedi al Design
denonstrates that these technol ogi es can address Site-
related contam nants in an effective manner. Air sparging
woul d have to be inplemented in conbination with soil vapor
extraction and ground water extraction and treatment to
avoid sinply transferring contam nants fromone nedia to
anot her or causing ground water contam nation to further

m grate. EPA does not believe that the use of air sparging
can replace the need for ground water extraction and
treatment. The Conmpany Group's docunment states that air
sparging is as effective as punp and treat in the
remedi ati on of dissolved contam nants. However, it may be
difficult and costly to inplenment an air sparging technol ogy
at this Site given the heterogeneous nature of the aquifer
underlying the burn pits at this Site and the limted

t hi ckness of a vadose zone

The sel ected remedy accommpbdat es these additiona
technol ogi es to accel erate the renoval of contam nation from
the groundwater and saturated soils, which would reduce the



need for long-termoperation of the ground water treatnent
system Additionally, the ROD clearly states that the use
of these additional technol ogies cannot interfere with the
i npl enentation of other required conponents of the chosen renedy.

Ceneral Comment s

38) The Conpany G oup requested that comments distributed at a
neeting held in the Region 3 Ofice on 2/15/95 be nade part
of the Admi nistrative Record.

Response: These comments will be placed in the
Adni ni strative Record.

39) The Agency was asked to revisit comrents on the risk
assessnent that were submitted in February 1994.

Response: These comments were thoroughly addressed by the
Agency after the first comrent period. These

coment s/ responses can be found in Section Il of the
Responsi veness Sunmary.

40) It was stated that preference should be given to
alternatives that can be inplenmented quickly, bring the Site
to an acceptabl e permanent risk level with renedial work
that is of the shortest possible duration, will not result
in potentially hazardous discharges to the creek, and will
limt truck traffic and the threat of possible spillage of
contam nated materials on public highways.

Response: The alternative chosen by the Agency has been
screened against the criteria set forth at 40 CF. R 8§
300.430(e) (9) (iii) (see Section I X of the ROD "Conparison of
Alternatives"), which is used for all potential renedial
actions exam ned at Superfund Sites. EPA has deternined

that, of the available options, the selected remedy enbodi es
the best conbination of actions to effectively protect human
health and the environment.



APPENDI X A
Adm ni strative Record | ndex

The index can be found in the beginning of Volume | of the H& HBurn Pit Administrative Record File.



APPENDI X B

G ound Water O eanup Level Risk Cal cul ation

<I M5 SRC 0395196C>

H&H Burn Pit Superfund Site

S

Ref erence cl oses and carci nogeni ¢ potency sl ope factors.

G oundwat er- - eanup Level s

Cont am nant

PCBs

Bi s(2- chl or oet hyl ) et her
1, 1- DCE

Vinyl Chloride

1, 2- D chl or oet hane
Benzene

2- But onone

H&H Burn Pit Superfund Site

Adul t resident drinking water ingestion.

Concentration
Ingestion rate
Exposure frequency
Exposure duration
Body wei ght
Averaging tinme carc.
Averagi ng time ncarc.

I ntake (ng/kg-day) =

Cont am nant

PCBs

Bi s(2-chl or oet hyl ) et her
1, 1- DCE

Vinyl Chloride

1, 2-Di chl or oet hane
Benzene

2- But onone

Tot al

*M.- M ni mum Level -- | owest

| evel

I nhal ed
Oal RID Rf D
ny/ kg/ d ny/ kg/ d
9. 00E- 03
2. 86E-03
1.71E- 03
6. 00E-01 2. 86E-01
ng/ L
L/d
d/'y
y
kg
d 2
d
CWx IR x EF x
BW x AT
M_*
Conc.
ng/ L
2. 00E- 04
6. 00E- 05
1 00E- 05
3. 00E- 05
1. 00E- 05
6. 00E- 05
6. 40E-01

O at

Sl ope
Fact or
kg'd/ ng

. 70E+00
. 10E+00
. 00E-01
. 90E+00
. 10E-02
. 90E- 02

N OFOPFPN

2 IR
350 EF
24 ED
70 BW
5550 AT
8760 AT

ED

Lifetine
Aver age
Dai l y
Dose
my/ kg/ d

1. 88E- 06
5. 64E- 07
9. 39E- 08
2. 82E- 07
9. 39E- 08
5. 64E- 07
6. 01E- 03

I nhal ed
Sl ope
Fact or
kgYd/ ng

1. 16E+00
1. 75E-01
3. 00E- 01
9. 10E- 02
2.90E- 02

Chronic
Daily
Dose

ny/ kg/ d

5. 48E- 06

1. 64E- 06

2. 74E- 07

8. 22E- 07
274E-07

1. 64E-06

1. 75E-02

at which a contam nant can accurately be

Lifetine
Cancer
R sk

1. 45E-05
6. 20E- 07
5. 64E- 08
5. 35E- 07
8. 55E- 09
1. 63E-08

1. 57E-05

det ect ed.

Note: The concentration for 2-butonone used in the calculation is 1/3 of the total
non-cancer effects that may be contributed by benzene, 2-butonone and 1, 1- DEC

Systenic
Hazard
Quot i ent

hazard i ndex for



H&H Burn Pit Superfund Site

Child resident drinking water ingestion.

Concentration
Ingestion rate
Exposure frequency
Exposure duration
Body wei ght

Averaging tinme carc.
Averagi ng time ncarc.

I ntake (ng/kg-day) =

Cont am nant

PCBs

Bi s(2- chl or oet hyl ) et her
1, 1- DCE

Vinyl Chloride

1, 2- Di chl or oet hane
Benzene

2- But onone

Tot al

*M_- M ni num Level -- | onest

Not e:

| evel

ng/ L cw

L/d 1I1R

d/y 350 EF

y 6 ED

kg 15 BW

d 25550 AT

d 2190 AT

CWx IR x EF x ED
BW x AT
Lifetinme
Aver age Chronic
M_* Dai |y Dai ly
Conc. Dose Dose
ng/ L my/ kg/ d ng/ kg/ d

2. 00E- 04 1. 10E- 06 1. 28E-05
6. 00E- 05 3. 29E- 07 3. 84E- 06
1. 00E- 05 5. 48E- 08 6. 39E- 07
3. 00E- 05 1. 64E- 07 1. 92E- 06
1. 00E- 05 5. 48E- 08 6. 39E- 07
6. 00E- 05 3. 29E- 07 3. 84E- 06
6. 40E-01 3. 51E- 03 4. 09E- 02

Lifetinme
Cancer

9

©rwwwo

Ri sk

44E- 06
. 62E- 07
29E- 08
12E- 07
. 99E- 09
. 53E-09

. 16E- 06

at which a contam nant can accurately be detected.

The concentration for 2-butonone used in the calculation is 1/3 of the total

non-cancer effects that may be contributed by benzene, 2-butonone and 1, 1- DEC

<I MG SRC 0395196P>

Systenic
Hazard
Quoti ent

7. 10E- 05

6. 82E- 02

6. 83E-02

hazard i ndex for



H&H Burn Pit Superfund Site

Adul t resident showering inhalation.

Concentration
Inhalation rate
Exposur e frequency
Exposure duration
Body wei ght

Averaging tinme carc.
Averagi ng time ncarc.
Shower duration

I ntake (ng/kg-day) =

Cont am nant

PCBs

Bi s(2- chl or oet hyl ) et her
1, 1- DCE

Vinyl Chloride

1, 2- Dichl oroet hane
Benzene

2- But onone

Tot al

na-not applicable

**an inhalation toxicity criteria is not available

ng/ n8
nB8/ mn
d'y

y

kg

d

d
mn/d

0. 0138889 IR

350 EF
24 ED
70 BW

25550 AT
8760 AT

12 ET

CWx IR x ET x EF x ED

BWx AT

M_*
Conc.
nmy/ n8

. 80E- 03
. 66E- 05
74E- 04
. 10E- 04
. 46E- 04
. 10E-03
. 65E+00

PR POPROPR

Lifetine
Aver age
Dai |l y
Dose
my/ kg/ d

.41E- 06
. 43E- 08
36E- 07
. 78E- 07
. 15E- 07
. 62E- 07
. 29E- 03

PR AP AP

Chronic

Dai | y
Dose

ng/ kg/ d

WNWEFE WPE N>

. 12E- 06**
. 29E- 07
. 98E- 07
. 39E- 06
. 34E- 07
. 51E-06
. 77E-03

Lifetime

Cancer

NP PN

Ri sk

. 14E- 08

39E- 08

. 43E- 07
. O4E-08
. 50E- 08

. 54E- 07

Systenic
Hazard
Quoti ent

1.17E-04
1.47E-03
1. 32E- 02

1. 48E- 02



H&H Burn Pit Superfund Site
Child resident drinking water dernal

Concentration
Surface area
Exposur e frequency
Exposure duration
Body wei ght

Averaging tinme carc.
Averagi ng time ncarc.
Bat h duration
Conver si on Fact or

Dermal Perneability Constant

(chemi cal specific)

Absor bed Dose (ng/ kg-day)

Cont am nant

PCBs

1. 30E+00* *

Bi s(2-chl or oet hyl ) et her
2. 10E- 03

1, 1- DCE

1. 60E- 02

Vinyl Chloride

7. 30E- 03

1, 2- Dichl oroet hane
5. 30E- 03

Benzene

1. 00E- 01

2- But onone

5. 00E- 03

Tot al

*M.- M ni mum Level -- | owest

| evel

cont act .
ng/ n8
cnB
d'y
y
kg
d
d
h/ d
I /cnB
cni hr
M_*
Conc.
ny/ L
2. 00E- 04
6. 00E- 05
1. 0O0E- 05
3. 00E- 05
1. 00E- 05
6. 00E- 05
6. 40E-01

72
3

255

21

0.

1. O0E-

cw
00 SA
50 EF
6 ED
15 BW
50 AT
90 AT
33 ET
03 CF

CWx SA x PC x ET x EF x ED x CF

L

ifetinme

Aver age

Dai |y
Dose

my/ kg/ d

3.

38E- 06

. 64E- 09

. 08E- 09

. 85E-09

. 90E- 10

. 81E-08

. 17E- 06

BWx AT

Chroni c

Dai |y
Dose

ny/ kg/ d

3

. 95E- 05

. 91E-08

. 43E-08

. 33E-08

. O5E- 09

. 11E- 07

. 86E-04

Lifetine

Cancer
R sk

2. 61E-05

1. 80E-09

1. 25E-09

5. 42E-09

6. 28E-11

2. 27E-09

2. 61E-05

at which a contam nant can accurately be detected.

Not e:  The concentration for 2-butonone used in the calculation is 1/3 of the total

non- cancer effects that

**Note: Kp value for PCB-chl orobiphenyl,

Al Kp values were obted fromthe Dernal

4 -

was used for PCBs.

Qui dance,

1/ 92.

may be contributed by benzene, 2-butonone and 1, 1-DEC.

Systenic
Hazard
Quot i ent

8. 10E- 04

8. 13E- 04

hazard i ndex for

Der nal
Per meab
Coef f. *

cnih



H & HBurn Pit Superfund Site
G oundwat er d eanup Level s*

Cancer Risk Hazard | ndex
Adult resident drinking water ingestion. 1. 57E- 05 2. 93E-02
Child resident drinking water ingestion. 9. 16E- 06 6. 83E-02
Adult resident showering inhalation. 2. 54E- 07 1. 48E- 02
Child resident drinking water derreal contact. 2. 61E- 05 8. 13E- 04
Total R sk 5. 12E- 05 1.13E-01

*Total Ri sk for O eanup Levels based on the M ninmumLevel of Detection except for 2-butonone which is based
on the Risk-based Concentration.

The M ni mum Level of Detection for 2-butonone is 1 ppb.



APPENDI X C
d ossary of Superfund Terns

This gl ossary defines terms often used by the U S. Environnental Protection Agency (EPA) staff when
descri bing activities under the Conprehensive Environnental Response, Conpensation, and Liability
Act (CERCLA, commonly called Superfund), as anended in 1986. The definitions apply specifically to the
Super fund program and may have ot her neani ngs when used in different circunstances. Underlined words
included in various definitions are defined separately in the glossary.

Adnmini strative Record: A file which is naintained and contains all information used by the | ead agency
to nmake its decision on the selection of a response actionunder CERCLA. This file is to be available for
public review and a copy is to be established at or near the site, usually at one of the infornmation
repositories. Also, a duplicate file is held in a central |ocation, such as a Regional or State office.

Air Stripping: A treatnent systemthat renoves, or "strips," volatile organic conpounds from
contam nated ground water or surface water by forcing an airstreamthrough the water and causing the
conpounds to evapor at e.

Aqui fer: An underground rock formati on conposed of materials such as sand, soil, or gravel that can
store and supply ground water to wells and springs. Mst aquifers used in the United States are within a
t housand feet of the earth's surface.

Carci nogen: A substance that causes cancer.

Carbon Adsorption: A treatment system where contam nants are renoved fromground water or surface water
when the water is forced through tanks containing activated carbon, a specially treated nateri al
that attracts the contam nants.

Cl eanup: Actions taken to deal with a release or threatened rel ease of hazardous substances that could
affect public health and/or the environment. The term"cleanup” is often used broadly to describe
various response actions or phases of renedial responses such as the remedial investigation/ feasibility
st udy.

Comrent Period: A time period during which the public can review and comment on various documents and
EPA actions. For exanple, a comment period is provided when EPA proposes to add sites to the National
Priorities List. Al so, a mninum3-week coment period is held to all ow community nenbers to review and
comrent on a draft R /FS and proposed pl an.

Community Relations (CR): EPA's programtc informand involve the public in the Superfund process and
respond to conmunity concerns.

Conpr ehensi ve Environmental Response, Conpensation, and Liability Act (CERCLA): A federal |aw passed in
1980 and nodified in 1986 by the Superfund Arendnents and Reauthorization Act. The Acts created
a special tax that goes into a Trust Fund, commonly known as Superfund, to investigate and clean up abandoned
or uncontroll ed hazardous waste sites. Under the program EPA can either:

o] Pay for site cleanup when parties responsible for the
contam nati on cannot be |ocated or are unwilling or
unabl e to performthe work; or

o] Take | egal action to force parties responsible for
site contanmination to clean up the site or pay back
the Federal governnent for the cost of the cleanup.

Cost-Effective Alternative: The cleanup alternative selected for a site on the National Priorities List
based on technical feasibility, permanence, reliability, and cost. The selected alternative does
not require EPA to choose the | east expensive alternative. It requires that if there are several cleanup
alternatives available that deal effectively with the problens at a site, EPA nust choose the renmedy
on the basis of permanence, reliability, and cost.

Energency: Those releases or threats of releases requiring initiation of on-site activity within hours
of the | ead agency's deternmination that a renoval action is appropriate.



Enforcenent: EPA' s efforts, through legal action if necessary, to force potentially responsible parties
to performor pay for a Superfund site cl eanup

Feasibility Study (FS): See Renedial Investigation/Feasibility Study.

G ound Water: Water found beneath the earth's surface that fills pores between naterials such as sand,
soil, or gravel. 1In aquifers ground water occurs in sufficient quantities that it can be used for
drinking water, irrigation and ot her purposes

Hazard Ranking System (HRS): A scoring systemused to evaluate potential relative risks to public
heal th and the environment fromrel eases or threatened rel eases of hazardous substances. EPA and States ase
the HRS to calculate a site score, fromO to 100, based on the actual or potential release of hazardous
substances froma site through air, surface water, or ground water to affect people. This score is the
primary factor used to decide if a hazardous waste site should be placed on the National Priorities List.

Hazar dous Substance: Any naterial that poses a threat to public health and/or the environnent. Typical
hazar dous substances are materials that are toxic, corrosive, ignitable, explosive, or chenically reactive.

Hydrol ogy: The science dealing with the properties, novenent, and effects of water on the earth's
surface, in the soil and rocks below, and in the atnosphere.

Incineration: Burning of certain types of solid, liquid, or gaseous materials under controlled
conditions to destroy hazardous waste

Informati on Repository: A file containing current infornation, technical reports, and reference
docunents regarding a Superfund site. The information repository is usually located in a public building
that is convenient for |ocal residents -- such as a public school, city hall, or library.

Leachate: A contaminated liquid resulting when water percolates, or trickles, through waste nmaterials
and col l ects conponents of those wastes. Leaching may occur at landfills and may result in hazardous
substances entering soil, surface water, or ground water.

Monitoring Wells: Special wells drilled at specific |locations on or off a hazardous waste site where
ground water can be sanpled at sel ected depths and studied to determ ne such things as the direction
in which ground water flows and the types and anpbunts of contaninants present.

National G| and Hazardous Substances Pollution Contingency Plan (NCP): The Federal regulation that
gui des the Superfund program

National Priorities List (NPL): EPA s list of the npbst serious uncontrolled or abandoned hazar dous
waste sites identified for possible |ong-termrenedial response using noney fromthe Trust Fund. The
list is based primarily on the score a site receives on the Hazard Ranking System (HRS). EPA is required to
update the NPL at | east once a year

Qperation and Maintenance (&M : Activities conducted at a site after a response action occurs, to
ensure that the cleanup or contai nnent systemis functioning properly.

Parts Per Billion (ppb)/Parts per MIlion (ppm): Units commonly used to express | ow concentrations of
contam nants. For exanple, 1 ounce of trichloroethylene (TCE) in 1 mllion ounces of water is
1 ppm 1 ounce of TCEin 1 billion ounces of water is 1 ppb. If one drop of TCEis nmixed in a
conpetition-size swinmmng pool, the water will contain about 1 ppb of TCE

Potentially Responsible Party (PRP): An individual (s) or conpany(ies) (such as owners, operators
transporters, or generators) potentially responsible for, or contributing to, the contanination problens at a
Superfund site. Wenever possible, EPA requires PRPs, through adm nistrative and | egal actions, to clean up
hazardous waste sites they have contani nated.

Prelimnary Assessnent: The process of collecting and reviewi ng availabl e information about a known or
suspect ed hazardous waste site or release. EPA or States use this infornation to determine if the
site requires further study. |If further study is needed, a site inspection is undertaken

Proposed Plan: A public participation requirenent of SARA in which EPA sunmarizes for the public the



preferred cleanup strategy, the rationale for the preference, reviews the alternatives presented in the
detail ed analysis of the renedial investigation/feasibility study, and presents any waivers to cleanup

standards of 8§121(d) (4) may be proposed. This may be prepared either as a fact sheet or as a separate
docunent. In either case, it nmust actively solicit public review and conment on all alternatives under
Agency consi derati on.

Record of Decision (ROD): A public document that explains which cleanup alternative(s) will be used at
National Priorities List sites. The record of decision is based on information and technical analysis
generated during the renedial investigation/feasibility study and consideration of public coments and
community concerns.

Renedi al Action (RA): The actual construction or inplenmentation phase that follows the renedial design
of the selected cleanup alternative at a site on the National Priorities List.

Remedi al Design (RD): An engineering phase that follows the record of decision when technical draw ngs
and specifications are devel oped for the subsequent renedial action at a site on the National
Priorities List.

Renedi al Investigation/Feasibility Study: |Investigative and anal ytical studies usually perforned at the
same time in an interactive, iterative process, and together referred to as the "RI/FS." They
are intended to:
o] Gat her the data necessary to deternine the type and
extent of contamination at a Superfund site;

o] Establish criteria for cleaning up the site;
o] Identify and screen cleanup alternatives for renedial action: and
o] Anal yze in detail the technol ogy and costs of the alternatives.

Renedi al Project Manager (RPM: The EPA or State official responsible for overseeing renedial response
activities.

Renedi al Response: A long-termaction that stops or substantially reduces a rel ease or threatened
rel ease of hazardous substances that is serious, but does not pose an inmmediate threat to public health
and/ or the environment.

Resource Conservation and Recovery Act (RCRA): A Federal |aw that established a regulatory systemto
track hazardous substances fromthe time of generation to disposal. The |aw requires safe and secure
procedures to be used in treating, transporting, storing, and disposing of hazardous substances. RCRA is
desi gned to prevent new, uncontrolled hazardous waste sites.

Response Action: A CERCLA-authorized action at a Superfund site involving either a short-termrenoval
action or a long-termrenedial response that nmay include, but is not linted to, the following activities:

o] Renmovi ng hazardous materials froma site to an EPA
approved, |icensed hazardous waste facility for
treatment, contai nnment, or destruction.

o] Containing the waste safely on-site to elimnate further problens.

o] Destroying or treating the waste on-site using
i nci neration or other technol ogi es.

o] Identifying and renoving the source of ground water
contam nation and halting further novement of the
cont am nant s.

Responsi veness Summary: A summary of oral and/or witten public comments received by EPA during a
comrent period on key EPA docunents, and EPA' s responses to those comments. The responsiveness summary
is a key part of the ROD, highlighting community concerns for EPA deci si on-nakers.

Site Inspection (Sl): A technical phase that follows a prelimnary assessment designed to collect nore



extensive information on a hazardous waste site. The information is used to score the site with the Hazard
Ranki ng Systemto determ ne whet her response action is needed.

Superfund: The conmon nane used for the Conprehensive Environmental Response, Conpensation, and
Liability Act, also referred to as the Trust Fund.

Super fund Arendnents and Reaut horization Act (SARA): Mdifications to CERCLA enacted on Cctober 17,
1986.

Surface Water: Bodies of water that are above ground, such as rivers, |akes, and streans.

Vol atil e Organi c Conpound: An organi c (carbon-containing) compound that evaporates (vol atizes) readily
at room tenperature.



